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PREFACE 


In  thiH  work  au  uudeavuui-  baii  been  made,  by  tbe  asuofia- 
tiou  in  anthurabip  of  a  pb^vsician  and  a  surgeon,  Co  prcBeut 
a  continuouu  picture  of  Uie  medical  and  sur^^ical  aspects  of 
pulmonary  diBeatie. 

The  book  does  uul  aspiri;  to  the  po&itioii  of  a  treatise  ou 
the  diaeaees  of  the  biiigH,  the  object  kept  in  ^iew  tlirou^boui 
having  been  to  produce  a  work  likely  to  prove  useful  to  those 
ent^aged  in  the  practice  of  mtdicint;. 

The  authors  have  read  and  discussed  otn-h  other's  work, 
but  it  lias  been  tlioiigbt  advisabb-  in  order  to  obviate  any 
doubt  which  might  arise  as  to  the  identity  of  the  writer  who 
expresses  an  opuiioii  or  ri-iomnithds  any  partii'idar  nulbod 
of  treatment,  tbut  eai-h  chapter  »bonhi  bf  initJHlkd  Ijy  tlie 
author  who  ie  respontiible  for  it. 

An  anatomical  chapter  has  been  introdm-ed,  which,  wbilt' 
nut  intended  to  include  all  that  can  he  .said  ahntit  the  anatomy 
of  the  Kings  and  the  surroiniding  jmrls,  will,  it  is  Itelieved,  be 
found  to  contain.  In  an  acre»Hible  form,  a  number  of  useful 
facta  8uch  as  the  reader  would  only  he  able  to  lUncover 
with  much  labour  in  the  texthooke  of  anatomy.  In  tin 
revijiion  oi  this  chapter  they  have  had  the  invaluahlu  help  of 
Profestior  G.  I>.  Thank,  of  University  (.'olleRe. 

It  is  hoped  that  due  ackuowltilt^ment  lias  been  made  in 
the  test  of  the  indebtedness  of  the  aut):ors  to  the  work.s  of 
previous  wHterw,  and  particularly,  as  regards  the  medical 
aspect  of  the  subject,  to  the  tnciKlerly  IrealiKe  of  Dr.  Wilhon 
Fox  on  *  Diseases  of  tin  Lungs  and  Plema.' 
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PREFACE 


The  valuftble  materia)  contained  in  the  cliiuca)  and  patho- 
logical rccorde  of  the  Hospitnl  for  Consumption  and  DineaBes  of 
the  Chest,  Brompton,  has  supplied  the  authors  with  maDy 
illuKtrative  cases,  and  they  desire  to  thank  their  loDeagueB 
there  for  pcrmisfjion  to  make  use  of  tht  notcB. 

The  thanks  of  the  medical  author  are  especially  due  to  hia 
friends  Dr.  Pehcy  Kidd  and  Dr.  A.  F.  Voelckeh,  for  the  loan 
of  microBcopical  Bpecinuris  and  for  other  aHsiBtance,  and  of 
hoth  authoris  to  Dr.  J.  J.  Perkins,  far  his  kindness  in  under- 
taking to  read  the  proofs  and  prepare  the  Index. 


March  1698. 


J.  K.  FOWLER. 
R.  J.  GODLEE. 
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Introductory.— Tlie  nuKlei-n  staJy  of  aiuLtimij  bj-  mitJiiis  o 
&o/eu  »(!CUDns  has  i-iiiplmsUL-d  the  fuel  that  a  smulJ  pari  tjiily  o 
the  chest  is  oceniik-il  Iiy  ihr  hingg.  Thi-  marked  projeftimi  for\var< 
of  the  spine  and  the  hei^'ht  tu  which  the  diuphm^nn  rciiches  accoun 
for  this  in  great  iHtrt,  auil  one  result  is  thut  iitithcr  tht;  itiiatoiu, 
nor  the  pathology  of  tiie  hint's  nntl  ])li-iirii  win  lif  dialt  n'itli  withou 
diactisgin^  those  of  the  Hiirrunnditif.,'  piirtH,  Lo  Kiiy  notliing  of  thoi^ 
of  the  siructtireti  occupying  tht-  int-iIiHistimuii.  This  i^  wtJI  i]lu>< 
trated  hv  the  app«*ftriinC'Ps  s<^en  in  a  con-iuil  .section  of  tho  ches 

(fig.  1)' 

The  hony  framework  of  thu  chot  i-t  umde  up  of  the  Lhorafi 
spine,  the  ribs,  and  tbe  titernnm. 

K 
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Thoracic  spine. — The  thoracic  spine,  composed  of  the  twelve 
thorafic  vertebrie,  presents  nornitLU}'  two  curveB :  one  with  the 
convexity  backwards  is  aH'ayB  present;  the  other,  a  lateral  one, 
ubuhU)'  with  the  convexity  to  the  right  but  occasionally  to  the 
left,  is  often  so  slight  as  to  be  scarcely  perceptible.     The  thoracic 


Fm.  1.— FmwTAi.  tir-crwit  ihruvoh  tue  Tkixk 

I'TviD  »  iJartCT  OMt :  1  U>  10,  rill* ;  I'  L.  f  L,  MXft  Min  nf  Innm :  H  I,  tnM-lk  lob* 
ol  r1«t>t  Inac:  L  U  /.  i,  lower  lotic«  ol  Imic*;  U.  OiArUmrai.  TLe  [>l«um  i«  nttrk«a 
by  a  n»J  tine. 

is  the  least  flexible  region  of  llie  movable  part  of  the  vertebral 

column,  Ihc  anlorc-postcriur  movi'uu-uts  licliit^'  liiijite<l  by  the  small 
amount  of  mtervf-rU-bral  mibsunice  and  the  inibrioaiiou  of  the 
flpines  and  lanunit,  \\w  lalcriLl  raovenienis  by  the  approximation  o( 
the  ril>s ;  a  slij^ht  degrc'e  of  rotation  about  a  vt-rucal  axis  is,  how- 
ever, permittpd.  It  is  probubly  due  to  llio  sliirhl  obli'juity  of 
the  articular  profi'SHt!*  that  wlu'never  ex  ay  jjf  ration  ot  the  normal 
lateral  curve  of  the  apinu  uecnrs.  as  in  scoliosis  or  aftt-r  empyema,  a 
certain  fimoinii  of  rotation  or  lorsiori  i>  inv;irijibly  present,     Asa 
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result  of  Lhis  torsion  the  spines  always  point  towards  the  c:onc-aTity 
of  the  can*e,  while  the  bodies  of  the  vertebrioe  are  twiated  outwards, 
and  conscqaently  the  Eingles  of  the  ribs  become  more  pFominent  on 
the  convex  side  of  the  cur\'e.  and  the  rih  cartthigeH  on  the  concave 
side.  These  distortiooB  of  the  chest  modify  very  much  the  relations 
of  the  thoracic  nscera  to  the  surface  of  the  bodr. 


Via.  a. — Sauittai.  Si;mn\   (rinlil), 
{AtUtT  Kii<linger| 

I  to  U,  rib* :  CI,  oUriclE  :  n-.  ai-apiiltt :  l>, 
illwIinvB ;  V  L,  iipi'i  \ohs>  at  Xtxuti :  U  L, 
nMdle  Ube  ut  hue  i  L  L.  luwrr  \<t\it  »r  Utim. 
Hit  plMir*  ia  mantnl  !>;  %  nil  tinr. 


Fill,  ;-t.     Kai.titu,  Sii-riux  Jl-MJ. 
(After  Utidin^^r) 

I  tn  III.  rki-a:  ' /.  cluvlt^le :  .Sr,  .oii.uU:  t, 
•lluut.rAjta  ^  V  L.fX\'\K!T  1"1k'  <if  Iuiik;  I.  In 
tuwtTioN-  iif  JiitiK.  Tlw  i-lfiini  In  luirkot 
liy  a  rril  lini-. 


Tht  manner  in  whicli  tb^.:  spine  iirojeci^  into  tht-  Lliunicii.'  cavity, 
and  forms  as  it  wt^re  part  of  a  septsim  dividing  it  into  two  parts,  is 
dealt  with  in  th*!-  next  stjttltjn. 

The  rlb8.^The  ribii,  ibo  shape  of  wliich  approximaU's  above 
to  that  of  segmt^ntH  of  circles,  but  which  Lecame  sickln-sluipod  in 
the  middle  of  tlit  series  and  much  straii,'litur  btluvv,  ure  atUtclietl 
to  the  spine  with  varying  degrees  of  obliipiity;  Imi  thfv  all  slopu 
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downwards,  outwards,  and  forwards.  They  thus,  together  with  tUoir 
cartilages,  tbu  atemum,  and  the  spine,  form  a  hollow  cone,  opc-n 
both  above  and  below,  flattened  from  before  backwarda,  and  extend- 
iuK  further,  botli  upwards  and  dowuwarda.  behind  than  in  front. 
The  enclosed  apace  ia  very  much  encroached  upon  by  the  spine, 
90  that  there  is  a  suggestion  of  a  divi.'tioLi  into  two  laterally 
applied  hollow  cones,  each  of  which  is  more  or  less  circular,  or 
rather  oval,  in  horizontal  section.     The  average  diBtance  between 


T^CVf 


(2^ 


Fi«.  4.— S*uiTrAi.  StiTiuN  (mediau).     (AIUt  HadliiRcr) 

Ttti  C  r,  arrmlti  cervical  rrrlPlirm  :  19i>i  !i  V,  twrltlli  dnrMl  vcrtrhra  :  M  S.  tittnuliriuiQ 
umil :  U,  iil*<ll<>lu>;  .T.-l.  xii-holil  npt«i>ilix:  (f  •.  •itwiptifttm*  :  rv.  tmctien;  LI  Cleft 
iulioDiliiftU-  Ti-iii  ;  N,  Jir«n  ;  /',  i-rm-iiriliiiiii ;  A'hiti'linih'Hi  ;  /"m,  tn-rlUiiit'iiui ;  A,llrw  ; 
A,  il«H?<riiili'iitc  luirii.    TIktv  v\a^  -unif  Latrmi  ilitr^il  currp  of  tht^  •jilur'  ti>  the  ifirlil. 


the  sternum  and  the  spine  is  not  much  more  than  about  two-thirds 
of  that  between  the  angles  of  the  ribs  and  front  of  the  chest 
(ftga.  2,  8,4). 

The  ribs  arp  attachfd  by  synovial  joints  to  the  bodies  and  the 
transverse  pnx-esses  of  iht?  virtebrif ,  and  m  front  ihey  are  directly 
continuous  with  their  cartilages  (except  in  the  case  of  the  first. 
where  a  synovial  cavity  Is  occasionally  found  i.  Between  the  car- 
tilages of  the  true  ribs  and  ihe  sternniii  there  are  synovial  joints, 
except  in  the  casi-  of  the  first  and  often  of  the  sixth  nod  seventh. 
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The  joint  of  the  Beconrl  ig  conimonly  diWded  into  two  by  a  short 
inter- articQlar  hfiT^tnent. 

Tht!  movement  of  tho  ribs  is  principalljr  one  of  rotation  upwards 
anil  downwards,  round  an  axis,  which  ia  directed  obliquely  outwardd 
and  backrs-ards,  ai^  well  ail  soniewbat  downwards,  pasHiiig  throui^h 
the  costo-ct?ntraI  articulation  and  the  necb  of  the  rib  and  a  little  in 
front  of  the  costo-transTerftc  joint  (fig.  5|. 

Aa  the  riba  are  directed  oblitjuely  downwards  and  forwards  from 
the  spine,  the  rotation  upwards  is  necessarily  accompanied  by  an  iiv 
crease  of  the  Baj^pttal  (antero-postorior)  diameter  of  the  thorax  (fig.  45), 
and  as  the  axis  of  rotation  is  directed  backwards  and  downwartb 


Fio.  5.— Duomii  of  tlk  FitTH  THoBAfif  Vebtkwu  axu  CoffFAi.  Alien 

PmJfMcd  Inb)  ■  hiirSiuntAl  |>UQe.  tn  iliow  tFiv  nvl*  of  tni^veuieui  at  t\ir  r1l>,  iui<l  Cti«' 
maalMr  Id  <rhkli  ttiir  ■uKi-tt'Ll  uinl  •'"r'i'riiil  •llaii;vtt-n  ti!  ttit'  (lintiu  miv  lurrriutrl.  Tlic 
rontiniunw  Unix  lniU<-iiif  ilir  niidt)<in  In  (.■.^iilnilim,  ibi-  brnken  Una  In  InvfilfMiiwi. 
(TioStmoT  O.  D.  Thsni-,  Initu  'Qiiairi**  Aniit>rtii>.'> 


the  movement  is  also  Eucompanled  by  an  increaae  of  the  transverse 
diameter  (fig.  5).  The  n<;cks  of  tht-  rib.s  aro  more  oblirjut-,  auf]  tht: 
axis  of  rotatioQ  in  directed  more  baekwards  in  the  lower  than  in  th'O 
upper  part  of  the  chest,  and  conse'|uentIy  thf  hiterol  expan.sion  is 
greater  below  than  above.  The  lii>^t  two  or  tliroe  ribs  raa\(,'  cliietiy 
oaclcwaidfi  in  inspiration  and  forwards  in  expiration.  Kb^vation  of 
the  first  rib  takes  place  to  a  con  aide  mble  extent,  but  lateral  expansion 
of  this  region  is  verj'  limited.  Tliese  movemeius  could  not^  of 
course,  Uike  place  were  it  not  for  tbe  Hexibilily  of  the  rib  tartilaf^e^ 
and  tbe  joints  between  them  and  the  ijtemum  ;  utid  the  slight 
movement  which  is  poasihle  btrtween  the  mannbriinn  a.nd  tht* 
gladiolus  no  doubt  aids  them.     Tbo.'ie  rib  curtila','eri  are  longer  and 
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therelbre  more  flexible,  wbich  correspond  to  the  ribs  whose  exour- 
BioD3  are  gre&test  (gevf^ntb  and  eighth).  When  they  becortie 
ossified  from  old  a^^e,'  the  expansluu  of  the  che^t  is  limited  as  ^-om- 
pltittilv  as  when  the  rotation  of  the  spinal  end  ie  prevented  by  caries 
of  the  spine  or  spondyHtis  deformans. 

The  line  of  the  costo-cliondrat  junctions  on  each  side  is,  on  the 
whole,  directed  downwards  and  outwards  ;  that  of  the  first  rib  is  in 
an  adult  about  1^  inch  from  the  atenmm,-  that  of  the  second  rib 
raniewhat  nearer  the  middle  line;  the  others  he  behind  an 
oblique  Sine  drawn  downwards  and  outwards  from  the  latter  point 
to  the  tip  of  the  tenth  rtb. 


I'm.   (J.  — DiA.llUM   iif   TJIK    FlKHT   ASH   KKVEMT!   HiBt 

lu  i-ou(ii«Uou  ulib  Itip  ■)))«!*  Nitil  (lip  utMiiuni,  •lii'Wiiiii  Ixiw  Die  \nnr  U  cttrrieil 
lil>w»rU  utA  lurwvli  lii  hisplratliTi.  Tfir  i-iii-lntUiry  |ir>fJtl'>ii  U  iiirtkittOil  }>y  con- 
Uituuua  llri«s  tlie  lii^rstorr  hy  tiri>kfri  lloi*.  Il'nifn»i>f  O.  II.  Tlimii-,  (n-iii  ■gnnlii'- 
Anauinijr.'] 

The  narrowest  parts  of  the  ribs  arc  iiboiit  n  hatid's  breadth  from 
the  sternum,  and  tho  broa'b'st  parts  a  litt]<:  outside  tht;  anodes.  The 
periosteum  covering  the  rib**  h  slronK  ;  it  is  ouslty  dctacbabSe  from 
the  outer  wurfaei.',  but  is  finnly  lixed  tn  the  internal  surface  owinj? 
to  the  attachment  of  tin?  iiit^-rcorttal  muHrhfH. 


*  ThU  proc&H£  conainln  in  a  iIp|mi«iI  ut  liotic  rtjiiiiil  Ui(-  <-OKial  cartilaKOA<  not 
a  calcification  or  o^tiificution  of  th'-  whnlti  tit  tti<>  rartilaKn.  It  ih  ukuhLIv  present 
to  a  greater  or  le&H  exU-nt  nmiid  iIid  iraililBttn  nl  lli»  llrnt  ril>  in  Adult  males, 
aometimet  (ormiuf)  a  coinpl*'t«  altralli  roiiii'l  llti-  r«rlilii){i'.  In  advanced  Eife 
the  other  oartiljittev  beconir  UKuall;  «n'-' U'll  In  th-  ■unu'  mii}<  ,  litil  tlu-  ili-^rx.'!! 
to  wbich  it  advanwN  and  the  tliiiu  at  w>(>>  h  tt  If^Kirm  «>■<  llallr'  to  ^n'^st  varis- 
liori.  It  LB  t»uch  I'l'VH  iriarki'l  in  wi. incn  lliati  lit  Hint,  iiml  in  kiuiii*  itiiiU-  ulil 
people  the  canila^e-  aro  r<-uiarkat(l>  Ue*  tintii  *riilti  •(•')«m||, 

*  See  p.  6  with  refpird  to  llw  br«R(lih  ttt  tlw  •Uriiuiii. 
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Anomalits  of  ribs. — Aaoraalies  in  the  ntuuber  and  shape  of  the 
ribs  are  occasionally  mot  with.  A  cerucal  rib  sometimes  farms 
a  tDmour  in  the  ^upracUvicuIar  region  of  the  neck,  but  has  no 
intluence  on  the  anatomy  of  the  thorax.  The  twelfth  rib  varieti  in 
length  from  leas  than  an  inch  to  eij^bt  inche:?,  and  m  nmny  cases  does 
not  prtyect  bc^yond  the  edge  of  the  erector  apinH-.  This  may  lead 
to  ooonifiion  in  counting  the  ribs  if  this  be  begun  from  IkIow.  A 
aimiiar  mistake  may  arise  in  the  mrt-  event  of  tlie  presence  of  a 
Inmbar  rib  of  PonHidemble  length.  BifnrciLtion  of  the  anterior 
extremity  of  a  rib  and  the  corresponding  cartilage  is  occa^iionally 
met  with;  or  there  may  be  an  additional  cartilage  projecting  from 
the  Ride  of  the  Rtemnm.     These  anomalieH  are  mostly  unilateral, 


FlO.  7.— ISTEWKOSDUW.  Auticclatioxk 

VraB  ft  dlHKtloQ  I-)  Prr^lc-orij  D.TiinNr.  11k-  lnr»icKoii<lrat  luii-^tlatioii*  niocrii  In 
the  dEtti.  M««ill(  Olid  cik>iU>  li'trr-t'>Hi-.  n>r  UiifL  rib  f>**<-ui»  ilir  vmutiHOi  inntii- 
tmrily  dvK-rlbwl  vn  \k  4. 

and  the  additional  cartilage  is  almoBt  always  in  the  third  inter- 
space (fig.  7}.  Extremely  prominent  rilw  or  rib  cartilages  aa-  not 
nnfreqnently  met  with,  and,  as  far  as  I  have  sfcn,  mostly  in  tlii- 
same  situation;  thene  cnay  give  risf  to  the  suspicion  of  tumour,  ami 
therefore  claim  a  brief  notice  in  iliis  work,  i  hu\e  iiolts  of  at  least 
three  cases,  of  young  women,  to  whom  conRiderablc  mental  anxictv, 
and  apparently  a  good  deal  of  pain,  were  caused  by  this  anatomical 
peculiarity. 

It    ia  to   1)6   obser\ed    that    the  second   raitilage    is    iioriiially 
more  prominent  than  the  others,  and  prolongt^  hurizuntally  outwards, 
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thp  ridge  fonned  hy  tbe  steraal  angle  (see  p.  8).     The  bifflith  rib 
is  oiiea  a  true  rib — that  i^,  it  articulates  directly  with  the  sternum. 

Intercostal  sjirn:tfL. — The  intercostal  spaces,  filled  by  thr-  inter- 
costal mnselea  and  aponenroses,  and  containing  the  intercostal 
veasels  and  nerves,  vary  in  width  at  different  parts  of  the  chest, 
and  at  different  periods  of  the  respiratory  act.  Modifications  of  the 
shape  of  the  chest  also  cause  great  alterations  in  the  distance 
between  the  ribs. 

The  second,  third,  tenth,  and  eleventh  interspaces  are,  in  a  well- 
formed  chest,  the  widest.  The  widest  pan  of  any  individual  s{)acc 
is  near  the  anterior  part  of  the  rib  {not  between  the  cartilages). 
Tbe  aut«rior  euds  of  the  intercostal  spaces  tend  to  become  pointed. 
This  is  only  sHfrhtly  marked  in  the  first,  third,  and  foiirth  inter- 
spaces, and  not  at  aU  in  tbe  second.  It  is  very  ob\iou.H  in  the  siith, 
seventh,  eighth.  Bn<l  ninth  interspaces,  some  or  all  of  which  are 
completely  interrupted  hy  the  interchondral  articulations  (fig.  7). 

The  assertion  that  the  intercostal  gpaces  become  wider  during 
inspiration  is  not,  as  regards  them  aU,  strictly  true;  though  the 
fact  thai  the  ribs  l>ecome  more  nearly  horizontal  than  during 
expiration  woulil,  at  first  sight,  seem  to  imply  that  thu  is  the  case. 
It  is  too  complicated  a  subject  for  discussion  in  this  work. 

Extension  of  the  spine  widens  tbe  intercostal  spaces,  flexion  of 
it  contracts  them,  lateral  bending  of  the  spine  widen?*  those  on  one 
side  and  contracts  tliose  upon  tbe  other. 

The  intercostal  spuces  can  be  everywhere  traced  with  the  finger 
exc*pt  where  they  are  covered  by  the  clavicle  and  the  scapula  and 
by  the  thick  spinal  muscles.  It  is  important  to  recognise  their 
normal  condition  in  order  to  compare  it  %ith  that  of  the  undue 
prominence  causL'd  by  intra-pleural  efi'usions. 

The  Bternum.— The  sternum  varies  much  in  size,  shape, 
and  direction.  It  is  usually  longer  in  men  than  in  women,  and 
the  gladiolus  is,  as  a  rule,  relatively  shorter  in  women  than  in  men. 
Tbe  leiigih  of  the  sternum  is  not  by  any  nieauij  alway.s  proportionate 
to  the  size  of  the  individual ;  it  varies  not  ciily  in  length,  but  also 
in  breadth  and  thickness. 

The  general  dirt'ction  of  the  bone  is  commonly  at  an  angle  of 
twenty  degrees  to  twfnly-fivo  degrees  with  the  periwudicular.  but 
the  direction  of  the  ruanubriuin  is  not  the  siime  a^  that  of  the 
gladiolus.  This  gives  rise  to  the  sternal  angle  [atujultis  Ludovici) 
named  after  L/onis  of  Paris. 

Much  discussion  has  taken  jilace  as  to  the  im[K>rtauce  of  this 
angle  in  the  movements  of  the  chest,  and  as  to  the  causes  of  its 
exaggeration  in  some  cases.  The  render  is  referred  lo  an  exhaustive 
article  by  the  late  Willielm  Braune  in  tbe  '  Arcbiv  fur  Anatomie 
und  Entwifklungsgeschicbte."  l^^H  (p.  .M:04k  Braune  begins  by 
stating  that  this  angle  has  hren  used  a-;  the  dinguostic  sign  of 
commencing  phthisis,  it  being  supposed  that  the  coiilrae'tion  of  the 
apices  of  the  limgs  causes  a  fufhng  lackwai-ds  of  the  niauubrium. 
He  savs,  however,  that  experienci'  shows  that  exaggeration  of  the 
angle  hy  no  means  aliAays  accompanies  phthisis,  hut,  on  the  otb<«' 
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hand,  IB  often  nietwltb  wben  the  lungs  are  normal,  &nd  very  fre- 
quently in  cases  of  emphysema.  This  angle  ia  renderei]  more 
marked  by  exaggerated  movements  of  inspirfttion,  and  if  the  nianu- 
brinm  be  separated  from  tlie  gladiolus,  forcible  iaflulion  of  the  lungs 
maites  it  more  prominent  thau  before.  Ho  docs  not  deny  that, 
in  very  marked  contraction  of  the  apices,  the  manubrium  may  fall 
backwarda. 

By  means  of  a  simple  mechanical  contrivanct-  it  is  easy  to  satisfy 
oneself  of  the  afttual  .'iize  of  tlil^  fttigle,  and  of  the  e^cttnt  to  vhich 
it  is  altered  by  the  movements  of  respiration,  it  will  be  foiiiHi  to 
vary  from  about  170  degrees  to  llKt  dirgrtt-s,  but  it  may  be  much 
more  acute,  and  the  ditTerence  in  lixe  caused  by  a  deep  inRpimtion, 
which  may  be  as  great  it:^  ten 
degreeaorereu  more  in  healthy 
joung  women,  is  much  less  in 
adult  n:ien,  and  does  not  exist 
Ti'lien  the  tvo  parts  of  the 
bone  are  synosto^ed  as  in  the 
rigid  chests  of  the  aged,  or 
after  that  not  very  uncommon 
disease,  stranious  caries  of  the 
joint  between  the  manubrium 
and  the  gladiolus. 

Ancmalicx  *>f  the  stemam. 
—The  stemnm  is  liable  tn 
congenital  defects,  most  of 
which  are  not  of  impurtanct 
to  the  practical  surgeon  or 
physician.  Passing  over  cases 
of  ectopia  cordis,  meutioii 
mast  be  made  of  deficiency  of 
one  half  or  the  whole  of  the 
bone,  with  consequent  un- 
covering of  some  part  of  the 
heart  and  the  probable  forma* 
tion  of  a  puliiiunary  heniiu.  ClefLs  in  the  sternum,  whic^h  may 
involve  complete  nonunion  of  the  two  hulvcs,  or  may  consist 
of  triangular,  oval,  or  elongaifrl  fissures,  jire  (iccasiojjftlly  met  with. 
They  are  filled  by  strong  ruenibrane.  and  are  not  usually  rrrognis- 
able  during  life;  but  the  existence  of  a  cfeft  increases  the  danger  of 
punctured  wounds  of  the  front  of  the  ■c-hest.  A  small  aptrtun- 
(sterual  foramen)  ij]  the  lowtT  ]iart  of  the  gladiolus  is  not  uncommon. 
A  deep  hollow  in  the  lower  pnrt  of  the  sternal  region  i^  also 
occasionally  met  with  coiigRiiiially,  siniilnr  to  ihatwliieli  is  siipfiffsed 
to  be  proiluced  by  following  sucli  trades  as  that  of  a  cnbblpr. 
Occasionally  the  umnubrium  is  synostoseJ  with  the  second  sti^'nient 
of  the  bone,  while  the-  latter  forms  on  articulation  with  tht*  re- 
mainder of  the  gladiolus. 

""he  jugular  or  suprasternal  notch  varies  v^ry  much   in  hrca^ltli 
pth,  owing  to  the  direction  nfthe  surfaces  on  the  inanubrium 


Fro.  R.— Durniuou  or  MEntru    Hrioht 

IX  THf   HKI_«Xtlt   *M<  IS  Tlir.C<JNriUtTEIi 

I'ontTiox  (I'aiirtch) 
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for  articulation  with  the  clavicles  and  the  distance  between  the  two 
heads  of  the  (^ttTiio-maBtoid  inu^ch'S. 

The  xiphoid  appendix  vanes  much  in  shape  (it  is  often  bifid),  in 
length,  aud  in  its  direction.  Sonietiiiiea  when  it  ia  directed  very 
much  hackwards  it  appears  to  give  rise  to  pain,  and  in  that  case 
may  roqiiiro  romoval.  Often  the  aeventh,  and  sometimes  even  the 
eighth,  cartilages  meet  in  front  of  it,  under  whioh  circumstances  it 
is  scarcely  to  bo  felt  ihroii*,'h  the  abdomiua]  walls. 

Oiaphra^m. — The  encroachment  nf  the  abdoniitial  viscera 
on  tbi-  space  i^ontained  within  the  bony  thorax  is  »hown  by  such 
diagrams  as  ligs.  8,  9  and  10. 
Fig.  H  is  supposed  to  represent  a 
diaphragm  of  medium  hei;^'bt ; 
fiKs.  9   and    10  a   highly    arched 
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Flits.    'J    *Nli    III, — H^iULV    AjttUHIi    DlM'LIIUOM    fc-IlUM    THK    FlUWf    ASH 
THK    SnJL    IS    1I[K    HkI.IXKJ.    AM<    IN    Tllh,    CtlM  lilt  Tl.n    CfJMilTIOS 

diaphrttKui  such  as  may  be  met  with  in  the  yoanj;;  and  powerful, 
ana  Rtill  more  markedly  in  the  newly  born. 

Statements  about  the  }ieigtit  of  the  diupliragm  me  open  to  the 
criticism  that  they  result  from  poat-raortem  obsLTvalioiis,  in  which 
the  state  of  extreme  fxpiration  uidy  is  met  with,  and  that  conse- 
quently they  may  not  apply  to  ibe  condition  existing,' ihiriuj,' Ufe, 
We  are  probably  justitied  itj  stating'  that  thi-  part  correapoiidnig  to 
the  heart  remains  almont  stiitionary  dunng  respiration,  and  that 
the  vault  or  dome  on  the  right  side  reaches  in  the  state  of  rest 
to  the  level  of  the  lower  parL  of  the  foui-ih  ititerapjice  in  front, 
which  corresponds  in  ihe  scapular  line  to  the  cjghlh  rib,  and  in 
the  axillary  line  to  the  wixth  rib.  The  left  iluine  does  not  reach 
80  high  by  one  tiugcr's  breadth. 
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Flu.  11.— Tui:    DiAfHiuuH    syt^    rituu   Anuvr.  MiuwiMi   itii:    fr.cir.iAH 
saxpK  or  THE  Texdox  *sr.  thk  uaxxeh  ix  which  it  Ai^AiTH  i-niptr 

TO  TBC  BHAFE   or   THK   UflXK 

A, mom;  Or  mophkitu- :  II  A.iiuhttarielf.  P. |rrlcsnlliini. 
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t'U:  12.— Thk  UiAi-HRAOM  seen  rnuu  Bf:Hi.vt< 

l,iigb(  nitcof  t«u'Joii :  3.  l«4t  >iJ«oC  Ivs'luu  ;  3.  riifhi  croi :  4,  hrlt  itu>  ;  N,  ohfiii  troui 
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Probably  in  cases  of  extreme  arching  it  does  not  reach  higher 
on  the  right  side  than  the  level  of  a  line  drawn  throcgh  the  third 
rib  carlilageti,  while  iu  case*)  of  low  arching  the  level  will  be  that  of 
the  junction  of  the  sixth  rib  cartiliiges  with  the  sternum. 

The  shape  of  the  diaphragm  in  a  stale  of  expiration  may  be 
gathered  from  the  accompanying  figures  I  figs.  11  and  12),  drawn 
from  a  preparation  of  the  muscle  in.  situ,  on  a  cast  made  by  pouring 
plaster  of  Paria  into  the  abdomen  after  the  removal  of  the  viscera. 
The  great  narrowing  of  the  central  part  by  the  projection  forward  of 
the  vertebral  column,  the  inequality  in  the  ai-cbing  ou  the  two  aides, 
the  irregular  shape  of  the  tendon  and  its  ven.-  faint  resemblance 
to  that  of  a  trefoil  leaf,  and  the  predominantly  vertical  direction  of 
the  muscular  part  are  well  shown. 

It  is  impossible  to  define  accurately  the  precise  shape  assnmed, 
by  the  diaphragm  during  extreme  inspiration  or  when  the  pleura  ia 

A  9 


Fin.    19.— SoKMAL   Mju-k   CflKSr 

(Ti'iuraiioa  b)  Hk  huiIi-t. 

distended.  If  the  abdominal  viscera  be  removed,  and  the  lung's 
be  inflated  by  blowing  into  a  tube  fitttil  into  the  trachea,  the  dia- 
phragm can  be  made  to  project  downwardis  below  the  level  of  the 
stationary  part  corresponding  to  the  heart,  and  the  descent  of  the 
liver  under  somewhat  similar  circnmstances  during  life  sKowg  that 
a  corresponding  descent  of  the  diaphragm  has  occurred.  The 
removal  of  the  abdominal  viscera,  however,  so  completfly  alters  the 
physical  conditions  that  too  much  .siro-is  must  not  be  laid  upon  the 
details  of  t^uch  ub^tervations. 

The  origin  of  the  diaphragm  and  the  central  part  of  it  being 
comparatively  speaking  Hxi-d,  it  foHnws  rbat  the  result  of  a  con- 
traction of  its  fibres  will  be  ;\  diminution  in  the  height  of  the  arch. 
But  it  must  be  remcmben-d  that  the  lower  part  of  the  thorax  is  by 
no  means  rigid,  and  in  young  people  it  is  very  llexible.  If  it  be 
impoBstble  to  draw  air  into  the  lungs,  as  in  cases  of  obstruction  of 
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the  trachea,  retraction  of  the  lower  part  of  the  chest  wall  will 
iiatnralty  follow  from  the  forcible  contraction  of  the  diapliragm. 
Heuce  arises  the  practice  of  observing  the  lower  part  of  Ibo  chest  in 
estimating  the  amount  of  obstruction  to  the  upper  air  passages  in 
ca«efl  of  dyspnisa  possibly  recjuiring  tracbeotomj. 

Under  some  circumstances,  as,  for  example,  when  the  chest  ban 
become  very  rigid,  or  when  tho  intercostal  muscles  are  paralvsed, 
the  diaphra^n  becomes  the  chief,  or,  indeed,  the  only  muscle  of 
respiration — respiration  being  then  more  or  less  completely  ab- 
dominal. Under  all  circumstances  it  is  a  ver>'  important  muscle, 
uid  any  interference  witli  its  niovements,  tt»  by  the  accuniuliition  of 
food  or  gas  in  the  ^tomnch  or  duld  in  tbti  peritoneum,  soon  ahowH 
itself  by  causing  dy^pntra. 

The  sternal  purlion  of  the  diaphroj^m  ih  not  infrequently  want- 


A, BDnnal  iMKlihy  Mibjotrt. «.  ]«,  fpim  Ltioti'c /.nr  Amx.niiio.lr'  wdMi'-l.in T.»t«i ; ' 
B,  ■Mona^  by  tight  Wtriit.  tn.n>  M<-rkrl'«  ■  KninlhiiiJi  ili-r  mi-iifrftjil'''"''"^"  Anntoinlr,' 

ing,  and  in  cases  of  diapbra^imHtic  hernia  much  larger  portions  of 
the  muscle  iniiy  be  sib^ejit. 

Shape  of  the  chest  altered  by  position.  — The  gem-ral 
shape  of  the  clu'st  la  altered,  like  that  of  tlir  abdomtn,  by  cliaii^ies 
of  posture:  for  example,  in  the  recuuibent  posture,  ihe  spine  is 
straightened  out  and  the  tipper  ribs  arc-  sorjiewliat  rjiisecl,  rendc-riiiu 
further  inspiratory  movement  dittirutt ;  uini  at  the  sajue  time  tlie 
abdominal  viscera  fiill  up  a^^alnHi  the  diaphragm,  tt-nditi^'  in  elevnu- 
it  and  opposing  its  descent.  Hence  arisis  ihi;  difticultyaf  hreatliin-,' 
in  the  recumbent  posture  when  dyspnn-a  is  presunt. 

Other  circumstances  modifying  shape  of  the 
chest.  Sonii.' thing  ojn-l  hu  >;ii(l  iilioiu  whut  iu;i.yl'i'  CJilled  Uurmal 
varieties  of  the  Bhap(M>f  tlie  chest,  and  other  ch«h;.'esiliif  to  rUst-ase. 

In  the  infant,  and  es[iecially  in  the  new-liorn  cbiM.  the  ribs  ure 
less  inclinetl  thuu  ui  the  adidl.  the  thorax  t^  short  und  conical  owinf,' 
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to  the  fltrught  f;pine,  the  small  size  of  the  loiigs,  and  the  large  siu 
of  the  liver  (fig.  15). 

In  old  age  the  (orwurd  curve  of  theapine  becomes  increased,  and 
the  langf"  are  prohably  atrophied,  the  rihs  become  more  obliqae, 
and  the  chest  is  altogether  smaller,  its  movemeuts  aliio  are  much 
restricted  if  the  cartilages  are  ossified. 

The  adult  male  cheet  is  more  or  less  conical,  and  the  subcostal 
angle  is  broad  (fig.  13). 

The  form  of  the  adnit  female  chest  (6g.  M)  differs  from  that  of 
the  male,  not  only  Jn  the  relatively  short  sternum  and  delicacy  of 
the  ribs,  but  alao  in  being  more  barrel-slwiped — that  is,  less  expanded 
below.  Consequently  the  subcostal  angle  is  smaller.  The  female 
chest  is,  in  civiUsed  countries,  often  much  moiliKed  in  shape  by 
tight  lacing.  This,  by  constricting  the  lower  ribs  still  further 
diminishes  the  subcostal  angle  ;  to  such  an  extent  indeed,  aome- 


J^IU.    15.  — iNFASr   ClIKST 

A,  *t  lAnh,  fma  Hnltr**  *  Aofttmnb  da  KImlFaBllvn : '  B,  k^.  >  jMr*.  tt\>n  ■ 
l>i*p*i»<ln"i ti)f  tlipoiitljor. 

limes,  as  to  make  some  of  the  cartilages  below  the  seventh  touch  or 
even  overiap  one  another.  This,  of  course,  drives  the  hver  down- 
wards, and  restricts  the  possible  thoracic  respiration  to  the  apper 
pan  of  the  cheat. 

Prolontifd  dwunibency  may  produce  alteration  in  the  curves  of 
ihe  spine,  which  depend  upon  the  jw^ition  habitually  assumed  by 
ihe  patient.  Tho*  who  are  cnoT^tantly  prop[)ed  up  by  pillona 
tIe\elop  an  exaggorfllion  of  the  dursal  curve,  xvhile  those  who  lie 
more  flat  lose  some  of  the  lumbiir  curve;  indeed,  this  part  of  the 
spine  may  even  become  slightly  convex  b.ickwards.  Chronic  bron- 
chitis may  rUo  U-ad  to  an  exaggeraiion  of  the  dorsal  curve. 

In  th*e  emphysematous  chest  iHg.  Ui),  the  ribs  approximate  to 
the  hori/ontal  dircclion.  the  interrijiBn-s  are  widened  and  the  sub- 
costal angle  is  large,  the  thorax  is  saiil  to  be  barrel  shaped,  but  it  is 
really  more  nearly  conical  than  in  ihf  imrmal  eomlitiou.  It  may 
be  said  to  correspond  lo  a  full  inspiratory  type. 
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Tbo  aO'Callcd  phtliiiioid  chest  (figs.  17  and  18)  cotrespond^  more 
to  the  eTtpiratory  typo  ;  it  is  long  and  narrow,  and  ia  tlie  cheat  of  a 
person  who  is  likely  lu  hv  the  uubj'fct  of  phthisis.  The  ribR  are 
more  nearly  vertical.  At  the  sidca  they  may  reach  or  even  overlap 
the  iliac  crests ;  the  lower  intercostal  spaces  are  diminifihe<l  in  width, 
and  may  be  even  actually  oblitei'ated  by  the  approximation  of  the 
ribn.     The  subcostal  anj^le  is  very  acute. 

Pigeon-breast— pi^f/j^ji  cnrinatum — the  resiiltof  frequent  attacks 
of  broncliitis  Jii  chitdreu,  couaists  of  an  abrupt  prominence  of  the 
rib  cartilages  and  sternum. 

Bickets  may  cause  a  great  variety  of  changes  of  ubape  of  the 
thorax  ;  the  commonest,  however,  h  a  general  drawing  in  of  the  sides 
of  the  chest,  and  a  consequent  prominence  of  the  anterior  part. 
The  lower  parts  are  also  prominent,  owing  to  the  Ubually  distended 
state  of  the  abttoiiien. 

The  cobbler's  chest  is  one  lu  which  a  deep  deprefwion  exists  at 
the  lower  [>art  of  the  sternum. 

KyphosiH,  or  exaggeration,  of  the  thorfl.cic  curve  may  arise  from  a 
great  variety  of  causes,  amon^at  which  may  be  mentioned  caries  of 
the  spine,  oyteonialacia,  Bpondylitis  deformans,  osteitis  deformtLos, 
and  the  causes,  whatever  they  may  be,  of  lateral  curvature. 

Scoliosis,  or  lateral  curvature,  produces  perhaps  the  greatest 
change  of  all  in  the  shape  of  the  chest;  but  here  it  i-s  only  possible 
to  mention  them,  and  to  refer  the  reader  tn  spfcial  books  on  surgery 
for  the  full  deHcription  of  their  peculiarities  ;  adding  only  this  obser- 
vation, that,  great  as  the  defonuity  is  in  these  cases,  it  is  not  incon- 
sistent with  a  perfectly  healthy  state  of  the  thoracic  viscera.  The 
subject  of  scoliosis  will,  however,  be  again  referred  to  when  the 
deformity  of  the  chest  caused  by  the  contractions  due  to  pleurisy 
and  empyema  is  dpalt  with. 

Lftstlv,  it  must  be  pointed  out  that  any  swelling  inside  the 
thorax  or  alidomeii,  such  an  hype  rtr  op  hied  heart,  pleuml  and  peri- 
cardial effusions,  tumours  of  the  pleura,  iungs,  mediastinum,  or  liver, 
hyilatids,  ascites,  aneuryains,  Ac,  may  cause  local  or  general  and 
more  or  less  chanicterisiic  uioditicatioiis  of  the  shape  of  the  tliorax, 

InterooBtal  vesselB.  —The  intarroslitl  nrinces  of  the  first 
two  spaces  come  from  the  superior  intercustall  branch  of  the  sub- 
clavian ;  the  remainder  come  from  llie  back  of  the  aorta.  They 
pass,  with  varying  d*-gro»'S  of  obljtjuity,  to  thp  lower  borders  of 
the  ribs  bounding  the  intiTCoatal  tipiices  above.  Thus  the  upper 
onps  begin  by  ascending  for  a  considerable  distance,  while  the  lower 
ones  are  almost  horizontal  from  the  beginning.  Near  the  spine 
they  give  off  dorsal  branches  which  pass  liaekwards  between  the 
transvLTse  processes.  Neiir  the  angles  of  the  i^ibs  they  reach  the 
groovca  on  the  inner  surfaces  of  the  ribs,  the  accompanying  veins 
being  abovf  them  and  the  uervea  below.  jVboul  the  .same  point 
each  artery  gives  off  a  collateral  branch  much  smaller  tUan 
the  parent  irunk,  whii-b  runs  along  the  upper  border  of  tbf  rib 
bounding  the  intercostal  s-pace  below.  Uotli  Vi-ssels  pass  forwards 
to  anastomose  with  the  anterior  intercostal  branches  of  the  iulenial 
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mammary.  On  entering  the  apace  the  arterios  lie  on  the  deep 
surface  of  the  external  intercostal  muHcles,  and  are  c^ivered  by  the 
pleura  and  the  endothoracic  &scia ;  afterwards  they  lie  between 
the  intercostal  muscles,  and  at  last  penetrate  the  Iniemal  uiter- 
oostaU  and  lie  between  them  and  the  pleura  and  endothoraoic 
fkficia.  The  aeveuth,  eighth,  ninth,  and  tenth  ana^tiimose  with  the 
musculo -phrenic  branch  of  the  internal  mammary,  the  tenth  and 
eleventh  are  continued  into  the  abdominal  wall.  The  intcreoatftl 
,"0  arteries  supply  the  muscles,  the  ribs  and  the  sabpleural  tissue,  and 
give  off,  l>eside8  those  already  mentioned,  large  lateral  branches 
which  pass  outwards  'K'ith  the  accompanying  nen'es  about  midway 
between  the  sternum  and  the  spine. 

The  intercostal  veins  enter  the  azygoB  and  ithe  superior  inter- 
costal veina. 

The  internal  mammary  artery  runs  down  Itehind  the  stemo- 
clavicolar  articulation,  and  the  rib  cartilages  about  half  nn  inch 
from  the  sternum,'  as  far  as  the  sixth  intercostal  space,  where  it 
divides  into  the  superior  epigastric,  which  enters  the  alxlomtnal  wall, 
and  the  mascuIo-phreiQic.  which  passes  outwards  between  the  rib 
oartila^fl  and  the  diaphragm,  below  the  pleura,  supplying  the 
lower  intercostal  spaces,  the  abdominal  wall,  and  the  diaphragm. 
The  internal  mammary  supphes  two  ^niall  intercostal  branches  to 
each  space,  perforating  branches  to  the  integuments,  small  sternal 
and  mediastinal  branches,  and  the  cumeH  newi  pfareniL-i,  wliich 
aceompanies  the  phrenic  nerve.  Sometimes  an  unuEual  lateral 
costal  branch,  which  may  give  rise  to  trouble  in  operating,  leaves 
the  internal  mammary  at  its  upper  part,  and  passes  dowiiviarda  and 
outwards,  crossing  several  of  the  ribs  on  their  inner  surface  about 
midway  between  the  spine  and  the  stemnm  or  somewhat  farther 
forwards. 

The  internal  mamTiuinf  ceifis  enter  the  innominate  veins,  the  left 
passing  into  the  left  end  of  the  left  innominate,  aud  the  right 

'  MerkfKqHntiiig  from  SAnilmann  (feirrrrfrt*  V4rThjiftni-&s  der  Art.  mumnior. 
int.  mm  Briatbein.  inaxurinkhn^  ,  KOni(t»ber(i.  Nov.  ir>.  IVH],  (jiveB  the  folluw- 
iog  table  ol  lUKtAnCffi  ui  ttio  intornii]  rtiftiiimar^  nrt^ry  from  the  Kt<.*rriLiui : 

lot  intercDfital  Hpaco        ....  IM  inm. 

and  l.'r'A    .. 

8rd  .1  „  ....  l.V4i     „ 

4th  ..  ,.  ....  154     ., 

5th  „  ..  ....  toy     .. 

Cth  „         ..  ....  19-H    ,. 

But  1  believe  theiw  figures  are  tniilpjulinj;.  luul  aru  otilained  by  raeasuriiia  along 
the  in(«rooKtal  spaces,  which  become  more  and  mare  olilii|ue  Wluvr.  Mj-  uwn 
obMrvmtioiiG  ehow  tbal.  purtly  owini;  to  lljf  uctJFil  approach  of  the  \f»*n\  to  tlm 
saddle  line  of  the  body,  unii  partly  owJiig  to  tlie  j^riraU-r  wirlt}i  i.f  tin-  sifnium 
below,  the  artery  ia  separated  by  a.  xhortcr  ititcrviil  from  the  boiib  buluw  than 
above. 

This  point,  if  true,  is  importaot.  becnuM  it  i^  in  the  tlfih  sfacc  ihat 
paraeeDtesis  pericardii  in  UfiUBlly  pei'fnrmed.  I  would  wiLni  the  iiiiurator  that 
nnlMB  h«  k««p8  his  ■n.-itranient  i\\iile  close  to  the  bone,  he  irt  vciy  likely  to 
injure  Ihe  artery;  nml  that,  however  cnreful  hf  m«y  !«■.  lu-  ciiiitiiil  be  niute 
flur«  to  avoid  it. 

i o 
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either  into  the  lower  end  of  the  nj^ht  innominate  or  occasioiully 
into  the  commencement  of  tbt!  superior  cava. 

The   intercostal    nerves. — The  upper  six  run  with  the 

arteries  near  the  lower  borders  of  the  ribs,  and  end  by  passing 
forwardH  do8e  lo  the  fid^'C  of  the  sternum  as  anterior  cutaueoua 
twigs.  Each  is  united  by  two  short  braiicheH  with  the  ganglia  of 
the  sympathetic,  which  Hoover  the  heads  of  the  ribs,  and  each  gives 
oS  a  lart^e  lateral  cutauooiis  branch. 

The  lower  five  intercostal  nerves  have  at  first  relations  aimilai- 
to  those  of  the  upper  six.  They  then  pasa  through  the  origin  of 
the  diaphrftgni,  on  the  deep  surface  of  the  costal  cartilages,  into  the 
abdomlniil  wall,  where  they  supply  both  muscular  and  cutaneous 
branches.  These  and  the  twelfth  doreal  {siihcostal)  nerve  supply 
the  greater  part  of  the  skin  of  the  front  and  side^  of  the  abdomen 
and  a  patch  of  akin  on  the  outer  part  of  the  thigh.  They  are, 
therefore,  worth  the  consideration  of  the  physician  when  thinking 
about  the  referred  pains  aas^ociated  with  certain  intrathoracic 
diseases,  and  of  the  surgeon  when  confronted  with  the  question  of 
dividing  or  saving  some  of  these  nerves  in  the  course  of  an  operation, 
or  that  of  the  removal  or  modification  of  a  drainage  tube  which 
causes  excessive  pain. 

Lymphatios  of  the  thoracic  wall.— Accompanying 
th'p  iniereogtwl  bliMidvessels  in  each  spaci*  are  two,  or  occasionally 
three,  considerable  lymphatii:  vessels,  which  eoLIect  tributaries  from 
a  plexus  between  the  intercostal  muscles.  Passing  backwards, 
these  vessels  enter  the  small  inUrcoHtal  tjttindit,  from  one  to  three 
in  number,  at  the  hinder  part  of  the  Bpace,  the  most  constant  being 
one  close  to  the  costovertebral  articulation.  The  efferent  vessels 
of  the  intercostal  j^'lands  mostly  pusi^  transversely  or  ascend,  to  the 
thoracic  duct ;  but  the  vessels*  from  the  lowest  three  or  four  spaces 
unite  on  each  side  iu  a  tinjink  which  descends  on  the  bodies  of  the 
vertebrm  to  open  into  the  receptaculum  chyli.' 

Other  small  lymphatic  vessels,  sprin^nn;;,  in  each  space,  from  a 
pk\us  between  Che  internal  intercostal  muscles  and  the  pleura, 
ascend  to  a  trunk,  which  runs  forwards  and  inwards  along  the 
lower  border  of  the  rib  and  cartilage  above  the  space  to  near  the 
sternum,  where  it  joins  the  longitudinal  vessels  accompanying  the 
internal  mammary  artery  and  veins. - 

Along  the  course  of  the.Hf  vessels  there  are  eight  to  ten  sternal 
glands,  which  receive  in  addition  some  lymphatics  from  the  fore 
part  of  the  diaphragm,  from  the  anterior  abdominal  wall,  and, 
accordloK  to  Sap|wy,  from  the  Hver  also.  Superiorly  the  longi- 
tudinal vessels  terminate  in  the  great  lymphatic  trunks  at  the  root 
of  tlie  neck. 

All  the  superficial  lymphatics  of  the  chest  wall,  including  those 
of  the  uniscles  oiitsiLJe  the  ribs,  and  ihost-  of  the  mamma,  are  said 
to  paf^R  to  the  axillary  lymphatic  glands.  No  mention  is  made  of 
communlcatioua  between  the  lymphatics  of  the  superficial  muficles 

'  Sappky,  Trait/,  p.  121,  pt.  xtr,  tig.  G.  -  Ibid,  pi,  xlv.  flg.  S. 
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tuirt  theme  of  the  intercostal  spaces.  But  the  practical  sai^con  and 
the  patholof?iai  can  acarceljr  doubt  that  such  communications 
exist,  in  view  of  the  frequency  with  which  secondary  suljpleiiml 
Dcdoles  of  cancer  are  met  with  on  tlie  same  side  of  the  body  as 
that  in  which  a  scirrbus  of  the  breast  ba.s  iin-aded  the  pcctoralJs 
major. 

Hediastinum. — The  already  much  curtailed  intrathoracic 
af^OB  wc  have  been  dmonh'mg  ia  still  furlljer  dimini»Iiod  by  the 
irregnl&r  mass  of  TisMra  and  other  structures  forming  the  mudias- 
tinum.  which  for  the  present  purpose  may !«  considered  as  a  whole, 
without  subdividing  it  into  the  various  parts  ujwn  which  it  has 
been  the  habit  of  anatomists  to  exercise*  their  ingenuity.  For  us  it 
is  the  thick  median  partition  extending  from  the  spine  to  the  Dr^nt 
of  the  chest,  and  oousisting  of  tbu  }ie»rt  and  the  pericardium,  the 
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Fin.  19.— Thboomi  TMobd  Durk^i.  VxATKniiA 

Sad  B8,mnom\  rlarml  apiiie:  3nl  D  r.  thini  •IutmI  trrlulm  :  .'fe.  B-afittlk:  llu,  liuiuRrtu: 
A,  Mtnran  :  1,l.S,ritM:  'H,  olM-lnt«  :  Imm.  r.lnnnmtnui'  w-liii  ;  /nw.  .1.  InimriiiiiaUr 
tllllj  .  ^'■[i.  I.liiri  will  !■!  lull  iilii  J  rar.,t.  If'ft  oixiininTi  onri'll-l  KrlrM' :  rr.trnohcai 
OBi, OHophkcu*  :  I'p.  I,,  npi^f  lohp  of  lnotr-    T)M  pltiini  !•  tncHontcil  In-  u  ml  liiir. 

it'lMB*  lV-X3antak«i  from  Bruiiie'e  writ-known  AU&li 


great  vessels,  the  trachea,  the  cesnphagus.  the  thoracic  duct,  and 
nnmemus  glands  and  nerves  bound  toj^ether  by  connective  lissue, 
and  covtired  on  each  side  by  the  mediastinal  pleura  except  at  tin- 
place  where  the  root  of  the  lung  is  attached. 

This  septum  then  in,  roughly  speakiiiK.  of  a  conical  .-^hupe,  the 
base  being  at  the  diaphragm  on  a  level  with  the  lower  part  of  the 
eigbtb  or  the  upper  part  of  the  ninth  thoracic  v£-rt<lira  and  the 
apex  at  the  upper  aperture  of  the  thorax  ;  the  base  is  attrtcliEHl  to 
the  diaphragm  ;  at  the  apex,  which  is  slightly  widened  out  laterally. 
the  structures  contain^^d  in  it  are  continued  upwards  into  tlic  uwk. 

Behind,  it  is  attiiched  to  the  front  of  the  s|>i[ml  cnluniii.  the 
attachment  being  deflected  somewhat  to  the  left  at  its  lower  part. 
This  attiichiuent  is  mther  broader  above,  where  it  jiliout  njnals  the 
breadth  of  the  vertebml  l)udics,  than  it  is  below.      In  front   the 
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mediastinum  has  a  narrow  linear  attachment  in,  or  slightly  to  the 
left  of  the  middle  line  along  the  hack  of  the  stenium  from  the  level 
of  the  second  or  third  to  the  fifth  costal  cartiliages ;  above  this  it 


L(U. 


5wav.*^o.s.-^--^t,- 


Fill.  30.— Thbocoh  FointTii  Uob»al  Vertkbra 

Wh  J>  >',  twmh  iIutmI  rmvt-n :  4lh  t>  8.  fiMtnh  iIotmI  cpipc :  Ith  A  r.  fiftb  ilurokl  utl- 
«iiJw  v**""— **  :  '''^  t^vTuam  ;  //■,  bnnu'nu  :  Se,  •»pvla:  S,  1,  4.  5,  ritx ;  A«,  virUt : 
VCS,  VMM  («Tft  niHVI'ur ;  f,  pelooixlluiu  :  Tr.  tncboi  :  <£>,  «M>plni!ii»  :  Vp.  I.  ui>|«t 
lulnauf  Innr*  ;  !•■  Iilcntvlose  of  IvR  liiiiii.    TIiv)ilnin«  U  ioiUcnJnl  \iy  «  rail  line. 


Flu.    31 TlOtOI  ilH    SUTH    UllWtL    VEBTKRKt 

Ji,  Mrrsuai;  1,  «.&.«,  ril«;  /•.  prtimnlliiin  ■  .la.  ■•>rT>  ;  /'-I,  [xilinismr}^  wtvtt  :    VCS, 


videns  out  slij^hilr  In-hind  the  maniihrinm.  and  below  it  i^  also 
aonievhal  eiiltuvf^  and  deviates  to  iho  left  of  ihe  minlian  line. 

The  pre^nrv  of  the  heart  in  the  lower  half  of  the  mediastinum 
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givee  to  il  ibe  conical  shape,  and  causes  a  very  considerable  projec- 
tion towardfl  the  left  side. 

The  shape  of  the  niediasUnuiii,  and  the  (Ufierenoj  In  the  manner 
in  which  it  encroaches  on  the  two  pleural  canties,  may  be  gathered 
from  a  study  of  frozen  Bectionii  (figs,  li*  to  2B). 

A  glance  at  the  atlachnients  will  explain  the  ease  with  which 
fluid  or  solid  accumiilatiousin  either  pleura  may  cause  displacement 
of  the  mediaatinnni  to  one  side  or  to  the  other ;  it  will  also  indicate 
how  a  littlu  BhrtiikinK  or  pushing  away  of  the  lung  may  cuus^'  the 
heart  to  come  into  contact  with  a  much  larger  area  of  cbc  chest  wall 
than  is  natural,  and  perhaps  give  rlHe  to  the  suspicion  of  a  displace- 
menl  that  docM  not  actually  exist. 


UL. 


Fici.  22. — Ttmoruii  Eiuiim  DitusAi.  Vkhtkhiu 

9lUii  r. «(vUUi  ilunoU  vrtU'lm:  Ttli  ti  S,  wvptich  lUiraiJ  iplnc;  M-,  HMi|iiit«  :  .4.  itlrrDUcn  ; 
t<  t,  S,  T, li,  rlln  ;  tf  Aii.ili-mvinling  Vntrwv  aiitUt  :  I' A  M,  tvnn  atyituH  mK)<ir:  ifit. 
aBMpl^rv* ;  F,  |vri<^4r*lluui :  (>.  i..  a;ip«r  loiw^ i>r  tuticn  :  L".  K.  I<iwr  l<>Tii.< .>r  liiux* : 
JTM.  £^gi5(141elobeof  rigM  Uan.    Tlie  plnin  t*  luak-atnt  t>;i-  a  n-<IUiii.'. 

The  pleura.^The  shape  of  the  ca\ity  of  the  pleura  corre- 
sponds U)  thai  of  the  contained  lunj,',  except  on  the  k*ft  side  in  front 
of  a  portion  of  the  pencardiuni,  aud  on  hoth  sides  below,  where,  for 
a  variable  distance,  the  dtaphriLi^'nt  c-unies  into  contact  wiLh  the 
chest  wall.  This  unoccupied  portion  of  the  pleural  cavity  iplcural 
sintig),  varjing  in  extent  with  each  act  of  respiration,  is  seen  in  figs. 
28  to  <S1.  It  is  only  possible,  by  very  t-areful  au^^cultation  and 
percussion,  to  estimate  its  extent,  An  exujfgerated  idea  of  it  is 
obtained  by  post-mortem  oxaminatinns,  and  it  is  incited  probable 
that  the  lun^  >uay  reach  to  the  bottom  of  it  inextrenit  inspiration  if 
the  two  surfaces  have  not,  as  is  often  the  cose,  been  more  or  less 
united  by  pleural  adbesions. 

The  z^Ucerai  Uii/er  of  the  pleura  Invests  the  Iuuk  compk-toly. 
dipping  to  the  bottom  of  the  sulci  between  the  lobes. 

The paTieial  htycr  lines  the  rib.^  and  the  intercostal  limscUs,  to 
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which  it  ifi  connected  by  a  layer  of  areolar  tissue,  the  so-called 

endn-tharacic  fascia^  which  is  the  structure  affected  in  the  inftani- 
inatory  condition  known  as  peripleuritis.  Near  the  wpine  the 
parietal  pleura  covers  the  intercostal  vessels  and  nerves  and  the  cord 
of  the  sympathetic,  and  is  continued  on  to  the  mdeR  of  the  bodies 
of  the  vertebrie,  and  the  azygos  veins  to  reach  the  sides  of  the 
mediastinum. 

On  the  right  side  the  mediastinal  pleura  is  in  relation  above  the 
root  of  the  lung  with  the  trachea  and  vayus  nerve,  the  innominate 
arterj-  and  vein,  tbf  phrenic  nerve,  the  atiperior  vena  cava  with  the 
arch  of  the  azygos  vein  and  the  beginning  of  the  arch  of  the 
aorta.  Behind  the  root  of  the  Iting  it  is  in  contact  with  the  ceso- 
phai;?us,  and  in  front  of  it  and  below  it  with  the  pcricardiam  and 
phrenic  nerve  (fig.  S7). 

On  the  left  aide  it  touches  at  the  upper  part  the  cesophagas,  the 
left  subclavian  and  carotid  arteriee.  the  arch  of  the  aorta,  the  left 
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fia.  23. — Tuuuuuu  Ninth  Doukal  VEjtTKitKA 

W\  I>  v.  niDlh  don*]  v«rt«b7»:  nth  !f  A.nhwU  iii-iirat  urdi :  niU  Tr.  /',  nliitli  tnH>avi>fM 
frocem:  >tb  £  JtdVlUli  donw)  nfiuo:  ».  ttn-tiuui  :  6.«,  7.  H,  t,  rll»  uml  cartltaeo  : 
i}  r.|[',  tJ««millug  llmim'lc  itiirta^  I*  t'  /.  ri'Uii  mm  infi-ncr  :  f  .1  JiT.  vrim  uayyu* 
■najor :  (E(.iKaojiliKtnii ;  Mnt,  iHupUn^n  ;  /*,  (xn'laMrlliiiti ;  t'p.  I..  ni>|Hrr  labriof  Innga; 
£«.  L,  ImHT  lolMl  at  Inng*  :  Mul.  I.  mlitillr  Inlir  of  riglir  Innir.  Thr  ]>lnim  tt  twllCAled 
bf  ftredUne. 

phrenic  and  vagus  nerves,  and  the  beginning  of  the  left  innominate 
vein  ;  behind  the  root  of  the  Inng  it  is  in  contact  with  the  descend- 
ing' thoracic  aorta,  and  near  the  diaphragm  with  the  o>sopbagU8,  and 
anteriorly  with  the  pcricanlium  and  phrenic  nerve  (fig.  89). 

The  mediaBtinal  and  visceral  ]ayers  of  the  pleura  become  eoo- 
tinuous  at  the  front  and  back  of  the  roots  of  the  lungs,  and  also  by 
means  of  the  li<itniittititm  latum  pnhnoniK  (Bfjs.  ■'^7  find  SU):  a  very 
abort  double  layer  of  seroiis  raetubrane,  which  occupies  the  interval 
between  the  root  of  the  long  and  tije  diupbragm,  hoing  attached 
externally  to  the  inner  surface  of  the  lung,  and  on  the  inner  side 
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joiniDK  ^^^  iiieiliastinani  at  tb»  back  of  the  pericarditun.  It  is, 
however,  not  attached  to  the  diaphragm. 

The  relation  of  the  pleura  to  the  oeaophagas  and  the  adjacent 
structures  behind  the  routH  of  the  lungs  and  the  ligamonta  lata 
pulmonum  is  worthy  of  attention.  Ou  the  right  side  it  dipii  in  for 
a  oonsiderable  dintance  between  the  back  of  the  esophagus  and  the 
front  of  the  vertebne  and  the  vena  azygos  majors  and  soinetimea 
extends  for  a  short  distance  over  the  aorta  below.  On  the  left  side 
there  may  be  a  Rinalier  intnirdon  of  iixp-  pleura  between  the  tesophaf^s 
and  the  aorta.  In  this  way  the  two  pleuni^  may  come  nearly  into 
contact  between  the  oesophagus  and  the  aorta,  about  opposite  the 
seventh,  eighth,  and  ninth  thoracic  vertebrfp.'  Thie  fact  serves  in 
part  to  explain  not  only  the  lateral  niubility  uf  the  inediastinum, 
boi  possibly  also  tbe  occasional  extension  of  morbid  processes  from 
one  pleura  to  the  other. 

Inferiorly,  the  parietal  pleura  is  reflected  on  to  the  uppot 
surfisce  of  the  diaphragm,  and  above  it  extends  through  the  upper 
aperture  of  the  thorax  into  the  neck. 

This  (rrviral  part  of  th£  pleura  is  in  contact  on  each  side  with 
the  innominate  vein,  the  scalenus  anticus  muscle,  the  subclavian 
artery,  with  its  internal  mammary' and  superior  intercostal  branches, 
and  the  lower  trunk  of  the  brachial  plexus. 

The  pleurffi  are  not  of  pri-cisely  the  ^rae  shape  upon  the  two 
ndes,  the  differences  being  principally  accoiintc*l  for  by  the  projec- 
tion of  the  heart  to  the  left  side.  Roughly  >*peakiiig.  each  consists 
of  a  hollow  cone  Hattenedr  and,  indfcd,  hollowed  on  the  mesial 
aspect,  with  a  rounded  apex  and  a  concave  base,  and  extending 
much  further  downwards  at  the  back  than  in  front.  Thi'  hi^^'hest 
point  of  all  in  the  same  upon  the  two  -<ide8  and  corresponds  to  the 
neck  of  the  first  rib,  and  it  does  not  reuch  above  the  levtd  of  this, 
the  highest  part  of  the  first  rib;  but  it  will  He  romeinbered  that 
the  anterior  end  of  the  first  nb  is  considerably  below  its  head, 
and  the  pleura  only  projects  very  slightly  above,  or  it  might  bt> 
said  in  front  of  the  oblique  plane  in  which  the  first  Hb  ties. 

The  apex  of  the  pleura  is  situated  above  the  inner  end  of  the 
clavicle,  and  reaches  as  n  rule  about  thrtje-inmrters  of  an  inch  above 
this  bone.  The  greater  the  obliquity  of  the  hrst  rib,  the  grwiter  is  the 
distance  of  the  apex  of  the  ploura  aiinvr  the  clavicle,  from  which  il 
follows  that  during  full  inspiration  this  distance  is  less  thuti  dunng 
expiration. 

The  pleura  does  not  everywhere  reach  down  as  far  as  the  attach- 
ment of  the  diapliragm,  and  thtrrefore  by  uo  means  corresponds  to 
the  lower  margin  of  the  bony  thorax.  The  I't^rer  limit  'f  (hf.  pleura 
is  subject  to  considprable  variation^  but  the  following  desci-iptinn 
may  be  tiiken  to  represent  an  average  condition.  On  the  right  sidi', 
starting  from  the  lower  part  of  tbf  f^i\tli  rib  cartilage  at  its  junction 
with  the  sternum  or  the  sixth  intercnstal  space,  it  paaaea  obliquely 

'  Attention  hut  Won  ilrHwn  to  theflc  rorntiwtt  of  i)ip  pJriirn  t>y  T.  .fnnnr-ii^'n 
in  Puirier'fl  TraiU  d' Amitomk  HiiMMitu,  loni*  iv.  p,  IK.^.  iMy-l. 
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to  tlie  junction  of  tho  seventh  Hb  and  its  cartilage,  then  acroftn  the 
eighth,  ninth,  tenth,  and  eleventh  ribs^  at  a  gradually  increasinK 
diatauce  from  their  distal  ends,  to  reach  the  vertebral  eud  of  the 
twelfth  rib  (figti.  28  to  81).     This  line  is,  on  the  whole,  nonves 


e^a. 


l2^tLn. 


Fia-  34- — BuK  Vikw  or  Cmmt  or  an  Ou»  Man,  urm  Spinb  am> 
Ribs  bkmovki* 

Tbr  loJ;  «a.>  UctTiklol  altrr  IianlrBlBiI  lii  fartuallii.  Thr  •Iwj.tUnvtuti'fccut  Ktiajoa  tlw 
HkIiI  >l>lr.  It  will  )v  olwrrol  iKat  thr  turlftli  nh  vat  »lM>n>-r  iiiIIip  riijlil  dilrlhanca 
tlir  kft.  Thr  pl^Mfa  <-xtriv<lM)  <Mn>i1'lmkl4>  ht-Iow  thv  twrinii  nli  on  ibc  riitht  rfdr^  On 
tbrlrfi  <*d<,  tli»uith  t)i«  imlitti  nb  wat  oiiiiii  tixiyvr.  ibr  i>l*vn<li'l  B>4  nwti  bdo>t  iu 
li>«*«r  tiwr-W.  1  (•.  IJ.  ntm  ;  r  >'.  ••■•n.rt.  ivnliral  imrl-ni  ;  1  P.  flrrt  'tuTiwl  T«rt«te%: 
tl  O.  iii<4nti  •hirvtl  tnti-lm:  I  L,  Am  luiiit«r  i-ti-trtirn  :  •*<  &  i>-a(iiitB- :  (A.  u-soplMcn* : 
n.  t>,  ilii>r»i'(p  rloft  :  .(,  iM>nii  I'  .1,  v.-nu  iiiy,.-<u  r  tf.  plriim  :  ti  -i  <*.  iwrlftJi  ilonHl 
■n«Ty  :  It  •/ ■t.twflflli  ikirMlDi'rvr  ;  itii. B^Tltuimitu  ;  (J  £.  quaJntiu  liualxintu:  SS, 


downwurtls.  htit  lHHt)mt'!i'nbno3t  bori7ontat  Whiiid  the  posterior  fold 
of  the  axilla,  lu  tbo  luiildK*  of  tbv  axilla  it  is  usually  £i-om  two 
to  three  inches  above  the  lower  margin  of  the  thorax.     In  this  last 


ANATOMICAL 


«5 


situation  the  \'anation8  are  not  great,  and  seldom  exc^Bfl  one  finger's 
breadth.  Kear  the  spine,  however,  in  Hooie  iiistan<»:s,  especially 
vben  the  twelfth  rib  is  long  and  oblique,  the  pleura  reaches  donn  con- 
siderably lower,  in  extreme  cases  to  the  levol  of  tht?  first  lumbar 
vertebra.  It  ia,  moreover,  to  be  remarked  that  when  the  twelfth  rib 
is  very  short,  the  pleura  extends  beyond  the  eleventh  rib  (which  is 


Fro.  25. — Bacx  Vii:w  of  STEHXru.  nHawisa  nif  BKlATtoxs  or  tkv.  l'M:i'ii,t: 

TO   TlIK    FhmNT    (IK   Till:    ClIKHT.       (Till'  BUO-it    liSIKll  CUritlit i(lll) 

1  tA  1^  rllw ;  Ct,  claTit-lr  ;  X  J.  slphnlil  n]>[a-ii.|ix  :  J).  •!iit|<lin/iii ;  IMA.  liiltTiial 
tnaninjur^  »rt*r>\    Tlir  pli-nrii  I-  riMrknl  liv  a  i\-il  Hup. 


then  the  last  to  be  felt),  and  it  projects  in  the  same  way  beyond  the 
thoracic  margin.  It  thus  appoars  that,  whiU-  it  is  very  unusual  for 
it  not  to  reach  down  im  far  hs  the  up[jer  burdtT  of  tlit;  iwelflh  rib, 
unless  it  be  obhterattd  by  adhesions,  it  is  most  UKual  to  find  it 
extending  for  a  greater  or  less  distance  below  the  thoracic  margin, 
id  it  need  nut  be  ^winted  out  how  important  thiij  fact  becomes  in 
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to  the  junction  of  the  .seventh  rib  and  its  canilagi-, 
eighth,  nintb,  tenth,  und  eleventh  ribB,  at  a  ^ 
distance  from  thoir  distal  ends,  to  reach  the  vert# 
twelfth  rih  (ligH.  26  to  81j.     Tliia  line  is,  on 


/2^.s. 


IZ^n. 


Fn*.  'i4. 


Tlir  body  wan  Itultrilil'ial  niter  tiiinliriilnit  In  luinnnllii.  The  •tiaplir- 
rig>it  li'lr.  T£  will  t>r  <il<x-r%'r<l  tlint  tltr  (wilrtli  rib  WH*  >)uirt<-r  i> 
til*  kfi,  Thn  plfuni  ritrnilM  miiMii.^rBlily  hi-lnw  llif  Inplft!)  r:' 
tb«  ictl  <dil«,  tliuiiKli  lt>ir  twrirth  rit)  wat  miii-li  I'Ciiikit,  i1><'  fli  ..r  - 
Ui»er  l«)r"lcr.  1  tu  12,  rib«  ;  7 ''.•'■iri.iilt  tprvliial  iri-nclTi ;  I  f 
II  A  ttrvUlh  durwi  ^ertfbra:  1  Z,  fln-t  luiiilnir  vi-rlctini  ;>'''*  - 
n.  A,  thiinuHo  (lurt ;  ,1.  aiirrii :  r.l.  veiin  ii«vimji  :  /V,  j.Ui.'i 
•rtery;  U.(  ii.twrlltlnlomalnmc;  /'m.pcrlbi'ititim  ;  y  J.,   j  > 


\. 


dowuwurds,  hut  WcomusnltnoHtliorizontal  lifbimi 
of  the  axilla,     in  the  niiddk-  of  the  axillu  it  ts  - 
to  three  inches  above  the  lower  margin  of  the  th<^ 


aj 


Ihe  left,  so  that  wbile  the 
hefaind  the  junction  of  the 
'he  left  aide  endn  <:1o»k  to 
■Me  <flg8.  25,  26  and  28). 
i>ti«tira  is  greater  than  thAt 
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ooon^tioii  with  operations  rcquiriog  incisions  up  to,  or  the  romoval 
of,  the  last  rib,  or  in  wounds  of  the  back  (Jig.  2-4). 

The  left  pleura  reachen  about  a  finger't*  breadth  lower  than  the 
right  at  the  side,  but  iliffera  little  if  at  all  from  it  poateriorly. 

The  Une  of  the  anterior  fmrdcr  of  the  pleura  starts  from  the 
apeK,  which  is  Bituatec]  three-quarters  of  an  inch  above  the  clavicle 
between  the  two  heads  of  the  stemo- mastoid.     At  first  slightly 


Fid.   20.  — Al'PF*IHXCI[«   »RK>    IN   TIIK   (VWE   yjiuV    WHUH    TBK    STKRSrM 
Miirm.v   i>  Flu.  'iiy  wan  [:y.yH)Vf.\i 

1  M  6,  riha  ;  (1,  t'ImvIi^Ip*  ;  />,  illBphmirm  :  /.,  Ilrrr  ;  V.  rtnmncli. ;  H  t^  right  luuK : 
i  A,  left  luiiK  ;  i'i,  pli'iin;  f.  [MrlcArdlLim. 


ooncavc  ijiwarHs,  the  line  passes  behind  the  stemo-clavicular  articu- 
lation, from  which  point  the  anttrinr  bonier  iBcnntinnpddnwnwardB 
not  quite  H^mtnetrically  on  the  two  Hides.  At  first  thty  both  slope 
inwards  from  the  stemo  clavicular  articulations  to  reach  the  middle 
line  opposite  the  second  costal  cartilages,  and  the  two  plcurw  remain 
in  contact  for  a  nhort  distance— that  in,  as  far  as  the  level  of  the 
fourth  or  fifth  cartil&gca.    Tbey  then  diverge  gradually  outwards, 
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the  right  rather  more  gradimlly  than  tlie  Icfl,  no  that  while  the 
anterior  border  of  the  right  pleura  ends  behind  the  junction  nf  the 
sixth  cartiUge  and  the  stemttni.  that  of  the  left  side  endw  close  to 
the  st«miini  in  the  sixth  intercostal  spaoe  (figH-  'Z^i.  26  and  28). 
Occaaionally  the  diver^Doe  of  the  left  plenm  ir  greater  than  that 


Fin.  27-— B*rit  or  Stf-bxhw,  HiinuiMi  tjic  i.ksji  i  Krui.  AHii«sc.KMK>r 

or   THK    AjtTKKIOil    BoUUF.K   OF    THE    I.KFT    Vl.F.Vtl.\ 

lt«IO,rll»;  X  A.  X^pha^<i  apiivii'^Ux  :  f'l,  i-lu»ick  ;  r.S  trtiUJHulurUiitcriH  ;  JMA.Ui- 
tmuil  itiatnuary  uiUay  ;  A,  <H*iihrmipi\ ;  f,  [irrkartUiiiii.  Thv  pk'itm  j^  ittnrknl  li>  h 
ml  IIeic 


here  descrilied^  the  Berons  nierabranf  following  more  exactly  the  Hue 
of  the  Inng  (fig.  27)i.  This  diver^'enc*-  to  the  U-ft  depends  upon  the 
presence  of  the  heart,  and  it  is  of  importance  because  it  soiiietiines 
leaves  a  siriall  part  of  the  pericardimn  at  the  extreme  inner  end  of 
the  fifth  intercostal  space  uncovered  by  pleura— theonly  Rituatinn  in 
which  it  is  possible  to  puucture  the  pericardium  without  previously 
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wounding  the  pleura ;  but  it  must  uot  be  forgotten  that  even  this 
gniall  area  nf  pericardiaiu  uncovered  by  pleura  is  not  by  any  means 
always  priUHent.  There  is,  however,  considerable  vuriation  in  the 
arrangement  of  the  anterior  borders  of  the  pleurii?,  a  common  modi- 
fication consiating  in  the  encroachment  of  the  right  over  the  left. 
The  right  pleum  may  reach  the  left  border  of  the  sternum,  or  even 
further.     Ou  the  other  hand,  in  rare  cases  the  opposite  condition 


Fri.  28.— Fklist  or  Chkht,  hhowisq  rklation  nr  LrMis  \si'  Plkuma 
Til  CwKfiT  \V*i.i*  (mritliriwl  from  I'anaoli)' 


'V,  davj^lc  L  fi,  •lUiilirutnii :   /*i,  itiM-rtiini-  i-l  dUfilirauui :  ^-i.  M-rU;  4p, 


1  U'li.iii 
|iHl[tiiiiiiir>  urU-r>  :  if,  iiininura  i-ut<liiii.-u :  "J"  i".  luTii-.trlitiui  fn  oinliiH  wllli  L'liot 
Lm,  ii|>[.rr  Ifitir  of  Iiinit .'  f-m,  niliLlh-  Inlic  nf  Ttg\il  liiiiif  :  /.i.  kmvr  Inbr  nfltiti 


may  exist,  and  the  ri^^ht  pleura  may  not  even  e\teu(l  as  far  as  the 
right  bonltT  nf  the  su-muni.  On  the  whole,  it  will  he  ohtierved 
that  the  rii,'hL  jjleura  is  .shorli'f  but  broader  than  llie  Jeft. 

The  lungs.— The  lower  margins  of  the  lungs  rio  not  reach  so 
far  down  as  the  bottom  nf  the  pli'tiral  r avity,  unless  it  he  in  forcible 
inspiration,  and  tlie  left  hmg  L>\ten<l:<  a  liuget'.^  breudth  lower  tbao 
the  right.     Starting  on  the  right  side  from  the  junction  of  the  sixth 
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c&rtilago  with  the  stemnin,  this  margin  passes  behind  the  jmiction 
of  the  sixth  rib  and  its  cartilage,  aud,  puriiuing  a  course  at  fimt 
oblique  aod  then  almost  horizontal,  reaches  the  vertebral  end  of  the 
eleventh  rib  (fig.  20). 

The  apex  and  anterior  border  of  the  right  lung  lit  exactly 
into  the  corresponding  parts  of  the  pleura.  The  left  lung,  after 
completely-  tilling  the  pleura  as  far  an  the  level  of  the  fourth 
cartila^,  diverges  from  it  in  front  of  the  heart  to  form  what  ifl 


FlO.   iil.  —  BaiK    VtKW    Ity    Cllt:nl,    ^lll>^M^<i    11K1.AJ  l.l>Nn    lit     I.I'MIH 

AST)  Plkuiu  (niu4ifk'd  Irom  Pansi-h) 

I  to  M,  rihi  ;   Tf.  tnu-litn  :  li,  ilUfidngrm  :  I't  plcun  :   /.n.  iiiiililli:-  1'ibr  ul  riitlit  luiitr ; 
LL  lowMT  lobe  «f  \aatc.      iTlHt  r«fereiw«  t«  Vm  i>pi<r  Mj^-r   Ilbh  bcvii  irnilitvil  |iy  tlir 

known  as  the  V-ahaped  notch  (wcisitra  cardiac.a,  figs.  20  and  'IH). 
The  anterior  border  niu»t  therefore  be  marked  on  the  siirfacu  us 
leaving  the  middle  line  opposite  the  fiiiirth  cftrtilage,  and  passing 
obliquely  downwardly,  almost  to  the  apt*\  of  the  heart ;  from  this 
oint  it  retume  towards  the  sternum,  and  joins  tln^  lower  bonier  at  a 
1f>  distance  from  the  sternum,  either  hcliind  the  sixth  cartilagu 
th  intercostal  space.  Posteriorly,  the  lunge,  are  sepjirated 
corresponding  to  the  width  of  the  vertebral  hodies. 
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Tbe  great  fiaguro  which  Reparatea  the  lower  lobe  from  the  rest  of 
the  lung  follows  a  line  which  runs  frotn  the  second  clorHal  i^pine 
(fig.  20).  at  first  horizontally  oiitwarJB  and  then  obliquely  downwards 
to  join  thii  lowE-T  border  of  the  txing  opposite  the  middle  of  the  sixth 
cartilage  or  fifth  intercostal  upace  jUHt  nhove  this  point,  and  iiEmillv 
passes  just  below  the  nipple  (tig.  28).  The  smaller  fissure  which 
separates  the  npperand  the  middle  lobes  of  the  right  lunf?  leaves  this 
line  about  the  niiddle  uod  joins  the  aiuerior  border  opposite  the  fourth 


b'to.  SO.^Hionr  Suk  or  Cbxht  (aUer  I'anocti) 

/■  [.  rr^tinu*  (WWW-  i-t  Bn-t  ltinr»cir  vtrwhni ;  ;'1S.  iiiinj.Li*  [.forwn  of  twtttli  llionda 
vn-«*ra  :  I  C.  IS.  ill.-  .  M.  (Hiti-k ;  /-•,  UI>|tw  Lube  itt  Unm  ;  Lm.  lal-lriro  lohc  nf  Lnng; 
tl.  IrmiT  IdIm'  lit  Imij!  :  I'S,  I'lrurii. 

cartilage  (figs.  2!»,  HO  and  UH}.  I'*nr  the  greater  part  of  its  extent  it 
follows  approximatt'ly  tbe  line  of  the  fourth  rib  and  cartilage  (fig.  Sfi). 
\ery  httle  idea  of  the  shape  of  the  lu-altk;/  hiwj  is  obtained 
from  its  appearance  In  the  posi-mortem  rnoni.  A  better  notion  is 
given  by  one  that  is  solidified  by  di:-«'iiae,  luid  a  stUl  better  one  from 
casts  obtained  by  Imrdtuiiig  the  wholu  body  and  pouring  plaster  of 
Paris  into  the  cavitiet^  which  are  left  by  n^moving  one  organ  after 
another.     But  whatever  methoil  of  study  is  followed,  it  is  impoesihle 
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to  obtain  aii  actual  view  of  tliL'  lung  in  aiiytliitig  except  a  state  of 
expiration,  unless  it  be  ai'tificiall;  inflated,  and  ae  tue  degree  of 
inflation  which  is  permissible  must  be  left  to  the  jndgnient  of  the 
observer^  iio  very  definite  results  can  be  anticipated. 

It  must  be  imagined,  than,  as  filing'  the  greater  part  of  the 
pleural  cavity  and  as  taking  ita  shape  from  the  Kurroniiding  parts. 
Thus  tbe  rounded  coatal  surface  receives  impressions  Innn  the  hba, 
and  iu  front  of  tbe  apex  there  is  a  groove  corresponding  to  tbe 


Km.  31. — Lrrr  Hu-t  cc  Chkht  (BfUr  Pauixtlt) 

/*  1,  Hpiiwiui  |in>-'i.-u  »l  BrjH  lli-inn-k  T'TirUni:  f  M.  •^•hmif^  [.rw-nii  i>I  twtllc].  Iliorurlr 
TcrM^irB ;  I  to  13.  HIm  ;  it,  ui^-lv  :  h.  'lin|>l>riiiriii ;  /"-f,  plt-nm  :  Ai.  n|>piT  V>\te  tA  limit ; 
lA,  lum-r  Ial«  ut  luiiif.  "S\<r  •Ittfl  liiir  |«nill«l  with  tti«  ([lUits  rvpfivrlitl  llw  lhi«iif  U4 
friim  of  tlic  TiTtrbtwl  tiulle-  hi  Oir^  30  <ii»l  l\. 

subclavian  Teanels.  Tbo  inner  surface  i^  moulded  on  to  all  tho 
irregularitiea  of  the  boilies  of  the  vi-rtebru'  and  the  s^triictures  con- 
tained in  the  mediastinum,  a]ul  ihe  loi^Y-r  surfacp  (its  on  to  the 
smooth  surface  of  the  diaphragui,  as  will  le  explained  iu  dttail  nn 
pages  33  to  Ho. 

Little  is  gained  by  ascribing  an  exact  gMmetrtcal  figure  to  the 
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shape  of  the  lung.  It  is  enough  to  reoogniae  for  descriptive 
pnrpastiS  an  apex  and  a  bast*,  tin  inner  and  an  outer  surface,  and  an 
anterior  and  a  posterior  border.  By  the  latter  is  meant  the  rounded 
part  that  tits  into  the  hollow  formed  by  the  angles  of  the  ribs  and 
which  nerves  in  a  very  indetitiite  manner  to  separate  the  inner  from 
the  outer  surfacea.  The  tuitorior  border  is,  on  the  other  hand,  very 
thin,  except  at  the  uppc^r  part.  Beginning  at  the  apex  it  inrounijed 
and  not  very  definite  and  la  interrupted  by  the  groove  for  the  sub- 


VCI 


Fi'i.  32. — Ixnkh  AHPF.rr  nr  Rkjht  I.nxo  (rRiiu  Hiw'b  Model),  hhotirO' 

THE    PABTB    :X    COXTACT    WITH    TIIK    LlSU 

L' £.  uiipw  Itrb*  ot  tuny  :  1. 1.  love»r)otMi  at  loug:  il  I,  ai]<iiUf  lobn  ul  iana  :  ^  >',  mt^ 
rl«viiin  reravls  ;  V  U.I.  rroa  earn  mpk/1i>r;  '>;•,  >i-»i-|ilmtfiiB :  £  .1,  k-tL  Burirli-:  R  A, 
rl|[ht  BDrlirtp  :  t'  ft,  verUiinl  tMniloi  r  .1,  virtu  ;  H,  riuiin  limiii^liiii :  A'  S,  fi[it>rtarwi 
broncbni :  /'  A,  iialtnoniiry  nrtrrj' :  /*  r,  pulunnnry  mine ;  O,  •U»vh.nieta  ;  I''  CI.  vaur 
OATH  inlerior. 


clavian  vusscIh.  It  takes  a  ciii'ved  course  round  the  structures 
passing  from  the  thorax  into  the  neck  with  the  concavity  inwards, 
and  thfn  it  bt-conips  vtry  thin  nppofiito  th*-  sterno-clavienllftr  articu- 
lation, and  run:*  down  in  the  line  di'-^'ribed  o]i  p.  20  to  join  the 
sharp  margin  winch  separates  thf  bnstj  from  the  outer  surface  of 
the  lung.  Tills  lower  border  is  thin  for  the  niost  part,  it  sweeps 
round  the  lower  surface  uf  thy  hiiig  with  an  even  curve  until  it 
reaches  tho  bodies  of  the  vertebrft',  alter  which  it  becomes  irregular 
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in  ibape  as  it  is  moulded  round  llw  veTiehnU  bodies,  the  aorta  and 
cesopliagus,  and  on  the  right  side  rounrl  the  riglit  auricle,  a»  the 
%'ena  caN-a  inferiur  enters  it ;  and  on  the  left  side  round  the  left 
ventricle  and  the  apex  of  the  htart. 

On  looking  at  tho  tn^sial  OA^wct  of  the  hnnj  (figs.  32  nnd  S8).  it  is 
seen  that  there  is  a  cuusiderahle  difference  between  the  inner  surfaces 
of  the  two  organs.  Kaoh  is  roughly  triangular  tUKliape,  and  is  divided 
into  iwo  unequal  parts  by  a  cixrv^  line  almost  pHralk-1  with  the 


Flo.  88, — 1).m:i!  Ami-ki  r  oi*  LuKt  LlM'  (Fiiom  Hw'o  Mukki.),  •iiu»»iN<i 
MABiih  \tv  sTlirrTfKKft  tx  <f»XTArr  with  T<r\(i 

V  I,  Ml***  liJw  u(  Iniiif ;  /.  I.,  kiwur  Mi.-  j-i  Initu:  •«  i.  •■ili>':;.7  Inn  i-.--w!»:  .1  ,1.  mh-Ii 
a(  aorta L  jr.  nniii-  BTlrrlinUtaixl  Irfl  ntirli-iilar  k|Fiw)iili\  ;  £l  .1.  ih'-dliilloK  mna  :  *Hl, 
■wiplifcyw:  A.ili»|'liraim  :  /.  I'.U-li  T«iitiii-k-:  fi.  Iin-iifhii*  .  /'.I.  |iutiniHiury'»^<^  ~  ^'  ''■ 


posterior  border.  Thi-  |mrl  behind  litis  line  is  much  larger  tlian 
that  in  front  of  it,  and  is  marked  by  impressions  corrt*spoitdlnj^  to 
the  bo<liea  of  the  vertebni-  .lud  tlie  ribs.  TIih  .'*niitllt;r  ttnttrior 
portion  is  deeply  hollowiMT.  Htid  iinifli  more-  dee]>]y  on  the  Itfl-  sido 
than  on  the  right  owing  to  the  presence  of  thi-  heart.  .\t  tbe  tipper 
antl  posterior  part  of  this  di-pression  is  the  int'gulnrly  tiiiini,'uliir  or 
oval-sthaped  hihim  at  which  the  brotifluis  and  vtss^lti  pass  into  imd 
from  the  Imtj?.  Itunning  Hpwjirds  from  the  upper  and  aiilerior  [lart 
of  the  cardiac  impresHiou  on  the  ri^ht  tiide  is  a  deep  groove  which 
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obriouH  in  connection  with  the  appreciation  of  theprogre*<Kof  pneti- 
moiiia,  phthisis,  and  olher  diseases,  luid  the  diagnosis  of  solid 
aftcctiona  of  the  lower  lobe  frora  accumulations  of  Huid  in  the 
pleura. 


Via.   :t(i.— OfTKII   AhPKCI   t'V   ClIKST 

TIipIhkIj' wiu>  liiivclnl  ullli  liiruiiallii  HUi]  ttir  nbn  miiirvul.  1  ti- >,  Hh*  ;  f '(,  t'Uvlde  : /'. 
ijcllrt  of  fat  :  />. >liii[ilirA|[ni :  f  l.afpcT  loin-  ut  liiiitc:  ^^  J!., miilillr  lultr  tif  liiiig:  £  A, 
Inwrr  liilH-uf  liiug:  .t.nMnrr  b<tHt<rniippmiiii3  nilitilh- liilin  :  fl.  flMmrctictwrctimliWlii 

A  traiisvorao  section  of  the  root  of  the  futuf  is  of  an  irregular 
oval  shape  iMBcoming  narrower  hi-low  (tijis.  3"  and  HO,  Q'l  and  HH). 
TIk*  various  structures  filtering  and  leaving  tlio  lung  are  firmly 
bound  together  hy  dense  ait^olar  ti&fliie,  cuutuintug  rather  Urge 
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lymphatic  glands,  which  are  wedKc-d  in  amongst  the  bruucbi  luid 
veaaelSiUid  assame  very  irregul&r  sliapea  in  conseQiionce.  On  the  Icic 
aide,  the  bronchus  enters  about  the  middle  of  the  posterior  ptirt  of 
the  hilQiii,  and  ont  vein  is  in  front  of  it.     The  other  vein  is  direcUy 


Fio.  87. — Fnov  the  uuk  Sciukct  m  Fio.  W,  kiihwimi  thi    Hoot 

or   TRX  Ll-MG   AND  IttK   MCDIAHTIXUM 

1  to 9,  rib*;  (t,  iTlavlcIe  :  0,<llitptiraKi":  •*  ■' ''.  ^iiicriitr  vvi«  envn  ;  i' .1  Jf.  vi-im  Myipf 
nuot  I  £  9.  «V«rwrlal  hranolim ;  I  tl,  Wm\'\mt\c  Klanil*  :  /*  .1.  piiltDDiiitry  nrtfrry  ;  A, 
nun  bnMiehiu :  /'  ''.  puliitumujr  vclat :  '/.  /.  /',  tlKaniMiTnm  luiuin  |itiliikriiii>  :  /',  pcrl- 
nrdlani :  f .  tepKt  «l  Ul. 
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helow  it.  Thfi  nrtpryis  the  higheRt  structiirR  in  the  hilani.  On  the 
ri^rht  Hide  tliB  arraiL^ement  i»  iuodilie>il  hy  the  [ii-eseuce  of  the  epiu*- 
terial  bronchos  (pa-gc  43,  figs.  40  to  42),  which,  with  its  aocompany- 


Fio.  39.-  Fnou  tui:  ^amk  Snut.iT  ah  Fu..  3*1,  »iiu»ixg  thk 

AniAMtr.MKM'   UN    THE    LKfT    SlIrK 

1  til  n,  rill*  :  Cf,  c4BTiclc;  f'.luf'j^talfM:   /l.i|i«]>br«t^m  :  -I.IUniri,' tirtwiTU  lobr>; 
C  i.  npswr  li>ln  hTIihkt:  /  /.,  IninrrliJ'Oif  Inmr, 


it]^  artery,  enters  the  liin^^  nbove  the  inaiit  branch  of  the  puUiionury 
artflfy. 

Immediately  afl;er  euteiriug  the  Uiiig,  the  hronchuB  and  the 
vesst'Is  subdivide.  A  little  dissection  tht-n  shows  tbt-  following 
aiTan^oment.  Thr  branches  of  vtdn  orcnpvan  obbijiie  line  rnnniug 
downwards  nud  backwards  at  tlie  lower  part,  the  bronchi  a  parallal 
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lice  above  tbem,  and  the  branches  of  arter)*  are  above  tho  bronchi : 
but  the  epartc-rial  bronchus  sliil  umintaiiis  the  highest  jKisition. 


Fia.  Sit — Tree  haul  An  Kit*   '-in,  tjnt\t  ukmovai.  ok  tiik  Lvmi. 

hllllHlNn    TIIK    HlKH    (It''    l.r.Mi 

1  Ui  Briln:  (71,  L'Uvlrlf  :  0.  iliM\-linivai  :  f.  Iu|i;a-I  ><(  Ut  :  /'. )><Tl<-»r>lluiu  :  /.  .v.l.litl  •iili- 
rlavUn  itrtcty;  A  .1,  Hnrli  nl  luina  :  fl  .1.  i|i?w>-n<lliiK  iionn  :  ti  I  i',  nii|iiTiiir  iiiii-p-nirnl 
■felji  :  f  r,  tx'ri-.'vnUiil  vrin  :  /'  ,V,  (ilirr^iilc  ii>fvi- :  /■  ,1.  ptiliniinxr)'  arti-ry  ;  /'  I',  ].i(1tti.iii«rj 
vtln>:  It,  brctuclitu  'tfrldlitir-    /.  <>.  l>mi>luiilL-  hUikU:    /.  I.  /'.  Ilir^mriiiiaiK  Iniutx  piU. 

■BMk. 


The  roots  of  the  \\\\\q%  are  opposite  the  fifth,  sixth,  seventh,  and 
tioinetimes  the  eighth  thoracic  \ci-l(ln-K-. 

In  front  of  the  right  is  the  superior  vena  cava  and  part  of  thf 
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right  ftnricle  and  the  phrenic  nen.e.  Tbe  vena  azygos  major  arches 
above  it.     Ilehind  it  ie  tbo  a-sophagus  and  the  vagna  mrve. 

Ill  front  of  the  root  of  the  left  lung  is  part  of  the  left  auricle 
and  till'  phrenic  nene.  Al>oveit  is  tbe  arch  of  the  aorta,  ami  behind 
it  i«  tht!  descending  thoracic  aorta  imd  thp  vagna  nervo. 

The  close  rthiticm  of  the  arch  of  tht;  aorta  to  the  left  hroQcbuH 
will  be  remembered  in  connection  with  the  not  infre<iuent  occurrence 
of  partial  or  compietB  obstruction  of  thia  bronchus  by  aortic 
imeurysinH,  and  th**  conaequent  development  of  acute  bronchitctasia. 

The  relation  lu  it  of  the  a-sophagus  is  of  equal  pathological  im- 
portance- 

Mavrme7Us  of  thf^  littuj. — The  movements  of  the  lung  during 
respiration  aru  of  two  sorts,  a  general  expunaioa  aa  the  walls  of 
the  chest  expand,  and  a  downward  movement  ns  the  diaphragm 
contracts.  Duriii/^'  the  process  of  the  expansion  of  the  chent  witlla 
the  ribs  arc  raised.  From  both  of  these  causes,  therefore,  it  follows 
that  the  surface  of  the  lung  glides  downwards  over  the  inner  surface 
nf  the  chest  walls  durin^r  inspiration^  an  obviouH  fact  which  appa- 
reutly  hasonlj  comparatively  recently  been  noticed  by  physiologists, 
although  the  presence  of  friction  frmiitits  in  the  course  of  pleurisy 
gives  a  constant  object  lesson  of  ita  truth.  The  movements  of 
difierent  parts  of  the  lungs  are  subject  to  great  variations.  Thus 
the  expansion  of  the  upper  part  is  more  marked  in  women  than  in 
men,  and  in  the  former  is  prolmbly  increased  by  the  habit  of 
restraining  the  movements  of  the  lower  ribs  by  tight  corsets.  It  is 
in  tight-laced  women  that  the  heaving  of  the  upper  part  of  the  chest 
during  inspiration  is  most  obvious.  In  men.  on  tlie  other  hand, 
quiet  respiration  is  mostly  abdominal  A  rigid  cheat  restrains  the 
movements  of  the  upper  parts  of  the  lungs,  and  it  is  pi-olmble  that 
the  very  shape  of  the  phthinoid  chest  may  have  something  to  do 
with  the  predilection  shown  hy  tubercle  to  afl'ect  the  apex  of  the 
lung.  The  root  of  the  lung  is  clearly  by  far  the  most  fixed  part  of 
the  orj;an. 

The  trachea. — Starting  in  the  middle  line  oppoaite  the  lower 
honler  of  the  sixth  cervical  vertebru,  tlie  Irathtii  passes  downwards 
witha  veryj^Ii^ht  inclination  to  theri^ht  attbe  lower  part. and  ends 
at  the  level  of  the  disc  between  the  fourth  and  thi-  fifth  thoracic 
vertebne.  It  ulso  follows  the  direction  of  the  thoracic  spine  from 
which  it  ia  separateil  by  the  flattened  msophagus,  und  thus  reaches 
further  and  further  from  the  anterior  surface  of  the  body  as  it 
descends.  Thus,  whereas  at  the  uonuiiencement  it  is  almost  sub- 
cutaneous, it  is  spparatcd  from  the  skin  hy  .i  distance  of  one  and 
tlirec-<juarter  inch  or  more  at  the  level  of  the  top  of  the  sternum 
in  a  well-growu  ma]]  (fig.  4 1,  ami  it  U  usually  from  two  und  a  half  to 
three  inches  from  the  surface  at  iiJi  bifurcation.  The  bifurcation 
of  the  trachea  is  just  iihovc  th<-  level  of  tliejimction  between  themanu- 
brium  sterni  and  the  gludiohis,  and  c(irr('s|)onds  behind  with  that 
of  the  spines  of  the  scapulie  (fig.  29)- 

When  the  face  looka  diret-tty  forward  the  cricoid  cartilage  ia  from 
two  to  three  inches  above  the  top  of  the  sternum :  if  the  head  be 


J 
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thrown  bac^  the  di.^ance  )>«tween  the  two  i.i  iiicreasetl  by  an  inch, 
and  when  the  chin  h  loworetl  the  cricoid  cartilage  may  be  made  to 
approximate  or  pven  pass  behind  th«  top  of  tho  stpnuim.  ThuH  in 
cues  of  aukylosc'd  and  flexe;d  cervical  spine,  as  for  exiiiQpk  after 
oftries  or  eon^e  rheumtitic  affections,  there  tnay  be  absolutoly  no 
trachea  in  the  neck  available  for  tracheotomy.  lu  the  iufunt  the 
cervical  part  of  tht  trachea  is  relativity  loufjer  thmi  in  adult  life, 
and  the  bifurcation  of  the  trachea  is  ono  vertebra  higher  at  birth 
than  dui-ing  adult  life  (Symington). 

The  Icmjth  of  the  irachui  does  not  bear  any  constant  reUitioa  to 
the  height  of  the  hotly.  It  is  dirtieult  to  measure  it  accurately 
unless  the  measurement  he  taken  to  the  angle  betivfen  the  divergent 
bronchi,  which  t^eeiUM  to  give  rather  more  to  tlnL'  trachea  than 
actually  belongs  to  it.  It  is  said  to  be  on  an  avera;,'e  about  four 
inches  to  four  anil  a  half  inches  (10  to  11  cm.  1  long;  but  the 
variacionn  are  sf)  great  thst  the»e  number;;  are  not  ot  any  great 
value,  and,  moreover,  the  length  varies  to  some  I'xti-nt  mth  the 
position  of  the  neck — IJrauno  soys  a.^  much  as  an  inch.  U  does  not 
become  obviously  cur\'e«l,  even  when  the  neck  xa  greatly  flexed  or 
extended.' 

Its  shiijtr  hi  .v(*f//(>;(  is  roughly  that  of  a  circle  with  the  posterior 
part  cat  off,  the  shajH'  heinj;  maintained  liy  the  sixteen  or  twenty 
cartilaginous  rings  embedded  in  its  wall.  NIetal  ciists  of  the  tube  are 
nearly  round  because  the  weight  of  the  metal  bulges  the  posterior  wall 
backwnnlfi,  hiu  in  frozen  swtion^  the  pcislerior  wall  hiilgew  slightly 
into  the  trachea,  though  preauniably  during  life  it  in  nearly  flat. 

Its  outside  measurement  is  said  r,o  be  from  thnr-<|uarter8  of  an 
inch  to  one  inch.*  Tt  lias  been  stated  i.-^ehy)  that  the  tracheji 
;n"»dually  increase^  in  cafibri'  from  ahovt-  downwards,  and  by  others 
(Uraune  and  Ktahl)  tbat  it  \ft  smallest  at  itv  commencement,  but 
gradually  increaseH  in  size  In  within  about  three  centimetres  of  the 
bifurcation,  where  it  again  enlarges.  .\t  the  lower  end  it  becomes 
flattened  from  before  back. 

In  the  la.'it  petition  of  QiuunV  •Aimt.omy'  il  is  stated  by  -I. 
Symington  that  in  iin  infant  six  months  oKl  the  trachea  will  admit 
a  tube  i  luiu.  in  diameter,  at  two  years  one  of  -J  nuii.,  and  at  nix 
years  of  age  one  of  *!  or  7  mm. 

In  the  femible  the  diameter  of  the  trachea  is  smaller  Hum  in  the 
male,  though  there  is  not  much,  if  any,  dilTtreuce  in  the  average 
length.  The  cartila^'es  ilo  not  as  a  rule  lu-j,'in  to  ossify  before  the 
age  of  sixty,  while  in  man  iliey  tiften  -thow  this  change  at  forty 
years  of  age. 

The  trachea  rests  on  the  o-wophagurt  and  the  vertebral  column. 

'  Topogrnfih.  Anal.  AiUis.  ».  '1\  ;   Lcipsic,  ]H7o. 

'  Lejars.  tirinu-  tie  Chi'innif.  10  avril.  iM'll,  <iii/ieuie  aiimV.  Nn.  iv.  |i.  336  : 

BKg.  iliBtn.  II  mm. ;  tr.  tliomet^r  12'-'  mm.    -Marc  St-e.  (iaztltr  Hfbilom.  tlr  M/'H, 

et  de  Chirtirg,  '2,  niai,  IMH-t,  Inmc  \\\,  Sii.  IM,    (i.  'JIM  :   iiveiaije  iliaiiietcr,  men, 

18  mm.;  women,  ll-t  mm.     Achy:  Mutt.  <liain.  17'>'i  mm.:    Ir.  aiumeCer.  Ur'd 

Thene  TneasufpmCDtK  uppl^'   to    thr-    liiiiitii    ii[    thr    l.iilir'.   niid    aif    iioH 

e  mcauueiiMnU. 
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At  the  beginning  the  (peophagiis  is  directly  behind  it,  but  at  the 
lower  part  of  tbe  aeck  the  iLSopbuKUti  iuclmes  so  much  to  the  left 
tbiit  the  back  of  tbt=  tiacbea  is  usually  applied  directly  to  the  front 
of  the  vertebml  column. 

In  the  Qfick  It  1ms  the-  stL-inobjoid  and  sternothyroid  muscles. 
the  tbvToid  glamS  imd  the  iufDtior  thyroid  veins,  and  possibly  the 
thyroidca  iina  artery  in  front  of  it,  while  to  each  siile  are  the  carotid 
iirteriea  and  the  recuLrecjl  laryngeal  nerves,  the  latter  being  placed 
lateraHy  betwet'ii  ihe  trachea  and  the  it'sophagus. 

In  the  thorax  it  lies  behind  the  manubrium  t^tcrni,  and  is  crossed 
by  the  arch  of  the  aorta  and  by  the  left  innominate  vein.  The 
iunomioat-e  artery  and  the  left  carotid  are  at  first  in  front  and  then 
somewhat  to  the  sidt>s  of  the  trachea.  The  plem-n  and  the  vagus 
touch  it  on  tlie  right  aide.  On  the  left  .side  it  is  in  contact  with  the 
left  subclavian  artery,  the  arch  ol  ihe  uortu,  and  some  of  the 
canliac  nen-es.  The  deep  cariiiac  plexus  of  nerves  is  situated 
between  the  arch  of  the  aortji  and  thi^  bifurcation  of  the  trachea. 

The  bronchi  and  pulmonary  arteries.  There  is  a 
wide  ditference  ht'twten  tlif  modern  way  of  dewnbing  the  course 
and  method  of  auli(li\ision  of  the  bitincliial  lulves  from  that  whicli 
was  adopted  some  time  ago.  This  is  [iriucipiiUy  due  to  the  observa- 
tion.s  of  Aeby.  in  great  part  cnnfinucd  by  later  anatomists.  It 
partly  also  depends  on  the  fact  that  there  i^i  really  a  considerable 
variety  in  the  length  aud  relative  position  of  the  main  bronchi,  ae 
may  be  seen  by  studying  a  niiiiiber  nf  metal  casts-  It  used  to  be 
Haid  that  the  ri^'ht  bronchus  came  oil'  more  abruptly  from  the 
trachea  than  the  left,  u  mistake  which  arose  from  the  fact  that  its 
tirst  branch  comes  off  earlier  than  the  first  branch  on  the  other  side, 
and  thus  apparently  alierK  tlie  direction  of  the  tube.  It  is  now 
recognised  that  the  ri.L:ht  bronchus  usjally  follows  more  nearly  than 
the  left  the  coursu  of  the  truchea,  which  it  wdl  be  remembered  is 
<lirected  slightly  to  thr  right  at  the  lower  end  itii^s.  Hy,  10  and  41). 
In  many  cases  the  tnicbea  and  the  riglit  bronchus  are  almost  abso- 
lutely in  the  same  !me.  The  angle  between  the  diverging  bronchi 
i?  sometimes  as  wide  as  a  ri^dit  aiif;Ie,  but  more  frequently  is 
decidedly  acute  (llgs.  40  and  41). 

It  also  Used  to  be  said  that  the  bronchi  divided  and  subdivided 
dichotomously,  and  there  was  a  considerable  e\cuse  for  this  descrip- 
tion, because  the  branchi.'s  given  o:lV  are  ofteii  yo  nearly  of  the  sajne 
size  as  the  main  stmi  that  the  appearance  ol  dichotomous  division 
is  closely  simulated.  The  study  of  comparative  anatomy  and  of 
metallic  casts  has  eonvL4iueduhnost  everyone,  \\  ilh  certain  exceptions, 
such  as  that  <if  Dr.  Kwart,  that,  as  in  other  imiiuals.  there  is  really 
one  main  stem  starting  from  th<'  bifurcation  of  tlie  trachea  and 
running  down  the  lung  to  end  in  tbt*  thin  posterior  part  between 
the  diaphragm  and  the  libs.  about  tlute  inches  from  the  middle 
line  of  the  bndy.  Thi-  main  .stem  is  thus  dirDcieil  downwards  and 
backwards,  on  the  left  side  it  is  ulso  curved  considerably  with  the 
convexity  outwards,  on  account  of  the  presence  of  the  heart. 

From   these   main  stems  are  given  oft"  lateral  hranches,   the 
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ftrrangemeut  of  which  h  not  precisely  the  saint-  ou  thi:;  two  sides. 
Before  describing  them  it  will  be  n^easary  to  say  a  word  about 
the  relation  of  tbo  pnlmonar}*  artery  and  ita  subdiviiiions  to  the 
bronchi. 

The  main  bronchial  uteTti  tntera  the  hilum  of  the  hing  at  the 
upper  and  posterior  part.  The  main  branch  of  the  pulniotiartf 
artery  enters  at  the  upper  part  and  in  front,  and,  crossing  the 


Fio.  JO.— C*»tT  or  TUK  Imkiiior  u»  tiik  TinaiKH  *x»  biuisciti,  with 

TIIKIll   flllKF   lumnCATIOM*   WITHIN  THK    I*l'S«.      (Aeby) 

TbUeMt  •iKW'ta  l)TW»f 'HvNoii  frr-iilciiCU  rimt  uitli.  Ilie  rtttlit  briXK-tiiif  Ivi'iu  olmMt  In 
oODtliitutlou  of  llir  IIdp  Mf  ih'-  irsi-lim.  n.  F|j»rU-riiil  limiii'li  :  b,  e.  Ii)  imrtcriiil  limiicliiei 
ircntml  riiiI  ilnrMti, 

bronchus,  reaches  ity  posterior  iispot-t.  Thioiif,'honl  tlie  Iiihk  the 
braiicbee  of  the  pulmnniL]-y  artery  accompany  tho  bronchi,  the 
smaller  arterii^.t  lyiii^'  hehiiul  the  smullcr  bronchi.  An  aut-ount  of 
thf  lUTangement  of  the  pulmonary  veins  in  tbo  hiiifj  is  ^\\v\\  ufter 
the  compk-tion  nf  the  description  of  that  of  the  bronchi. 

The  main  bronchus  on  the  right  side  givea  oil"  a  lurj^e  Immch  to 
the  upper  lobe  of  the  lung,  hefori.'  ii  is  crossed  by  tlK-  pulmoiiiir) 
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artery,  which  is  thus  called  the  eparterial  bronchus.  On  the  left 
fiide  there  is  no  sucli  arrangement.  It  follows  from  thia  that  the 
right  main  undivided  atem  is  shorter  than  the  left,  and  on  the  left 
side  all  the  branches  are  hyparteriah 

The  lateral  branches  are  more  or  lees  symmetrical  on  the  two 


Fia.  41.    CvKT  or  tfb  Intkhkui  of  tkb  'I'raihki  iM>  ISBustui,  with 
TKKiit  iiiu;k  mMii'ictTtiiss  wifum  rut:  Lunus.     (Acbv) 

Tliii  ciKirt.  iUri\v>  Ik  iy[H'oI  illvlkl'in  Irv*  fri*i|nnii  t.liiiii  llir  Titsi.  tlii-  rii.-1iT  iiail  liR  lirvnrlil 
l>oln{(  nt  nhoin  a  rlclif  iiiixlo  wtlK  oin'  im-rflMT.  <t.  •-]mrtHriiil  l<nin''h  ;  i.  vriiiral  hypni*- 
ioIhL  l>r<iiiclicx  :  ii'.  >LC<t-vi>r>'  riutBixi  bniii<-!i:  •-.  liurxJ  li> paricriiLl  lirMut'li-.-*. 


Hides  and  are  iirrantjed  in  two  sets,  ventnil  and  dorsal — four  of  each 
of  whifh  the  vi-ntral  or  uuLit  ure  much  tbt   larger,  and,  indeed, 
some  of  tbem  are  a^  lii.i-;;e  an  the  couiimifitjon  of  the  main  trunk. 

Ht'side«  the  dcirsiil  aii<l  ventral,   there  in  a  sorjuwhat   irrej^ular 
iieriea  of  bmuche»  called  by  Aeby  accessory  brunchi.     They  usually 


ANATOMICAL 


41 


arise  from  the  front,  being  intermediate  in  position  l»elweeii  tlie 
(iorsiil  and  ventral  branches.  One  of  these  noar  thu  stcond  left 
leutmt  )>raiich  on  tlie  right  bide  was  called  Ihi;  iuart  hioiirhm  by 
Aebv,  and  it  is  interesting  because  in  some  ouimab  it  supplies  a 
siimll  separate  lobe  situated  behind  the  pericHrdiuin  which  has 
received  the  name  ol  the  azygos  lobe. 

Hasse  points  out  that  the  larptor  branches  of  the  bronchi  in  the 


dJit 


Fiii.  1'2.— Hkrtch  RHrtwisn  the  Luwer  Exii  ok  tub  Tinuniv,  itk  imi- 
HIOM  DTTO  TUB  TWit  HnONrinAI.  TRDXR-i.  *SI>  THK  ('CH:IImi;  \M.  clf!l;F 
Hiiuic;iiK8  Of  Tur-sy.  within  lur.  I.i'h.im  fium  HKnntf:  (ii(U'r  Auhy) 

*,  llpptT,  h,  mliMl*",  ^,Ifiw«,  lobpdf  cUi-  rii(lit  liinir:  A',  upjuT.  r",  luwor  li'lir  »t  the  li-/L  Iiiiik  ; 
ri>,rigti1.  iiulm-ii'iury  krtfry  :  Ip,  Irft  n-riiry  :  rln-.rittfil  liriiru'liiul  trunk:  I '-r,  It-d 
lln)BClil«J  Uuiik  :  f  p,oa  tbc  dicUt  sl'le,  I'luncrlMl  hr»Dii-li  itu|iplyli>i{  ibi'  U|ii>cr  t<><>c;  r  A', 
llnil  vcjilnl  liv |i»rl4irlal  bri>ncSn»  •iiii|>hiiii(  ili>-  tuliM'^  tolif  on  itii-  njilii  nMr,  lIm-  u|>j*r 
hilic  nn  (III-  Ir^  ;  r  A'.  «  jlr*,  r  K*.  lliu  n-iinilnliiM  viiitriJ  livimrl'-rliLl  liruiii'lion  dblriliiili^l 
In  tlir  \iivifr  lohc  iin  oai-h  alilr  ;  '(  h\  il  A*,  li  h '.  •!  A',  ihi-  t>>iir  <l>>nal  li.vinirli'HiJ  hniii<-lir4 
illMrll>iitc7l  CM  Iwtii  *I-IM  III  thi"  i^iw.ir-lnrau'l  Jnni-r  {tan  (if  tlit-  liinvr  lode  ;  Vart'»««-jry 
brtiui:liit- arlxliiVtHim;  uj  itie  Ilr<C  <l->nu(  li>)»rtvnnl  1>ri>dt'litip>  iiii  l),>-  rliflit  >lik',iiii't 
ni[iruviitin|;  lliruDf  wlitrli  »ii|it>lii:>  (li<Mu}i;osl'iln.'Lii  vjiurnulniJiU.  Tto  uuilii  t>rati''lii-ti 
Af  bhv piilmonart'  rcwliinn- 'iUtrllxiivl  Itki-  tl>n  l^routNI.  Wtlhlii  ilipluri);  tlie  nrtrrial 
trnnlo  ruu  MiIi'kI  ttiv  hrin''hlait  hrun>.-lic«,  \hv  vi-Mntia  Irunks  In  fniiit. 


upper  and  middle  lobeti  of  the  ri^bt  lun^  and  the  upper  lobe  uf  llie 
left  lunfi  are  directed  outwiinls,  upwards,  and  forwards,  wIuIl'  those 
of  the  lower  lobe  of  both  lungs  are  directed  downwariJs,  inwards, 
and  backwards,  and  savs  tliat  thise  dirocttona  a^rree  with  ihe  move- 
ments of  the  chest  walls,  which  in  tliL*  upper  and  anterior  part 
expand  in  an  upward,  forward,  and  outwarn  direction,  while  uwing 
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to  the  descent  of  the  ■fliaphragm  the  lower  part  of  the  chest  cavity  is 
extended  tlowiiwards  and  inwards.' 

The  sectional  area  of  the  bronchial  tubes,  on  the  whole, 
increasea  as  tbey  subdivide.  It  haa  been  stated  above  that  the 
lateral  branches  are  often  cjiiite  aa  large  as  the  main  bronchus,  so 
that  the  description  here  given,  though  most  interesting  and 
important  from  the  point  of  view  of  comparative  anatomy,  is  not  of 
very  great  value  from  the  practical  atipeet.  It  does  not  help  the 
aurj^'eon  hi  his  search  for  a  foreign  body  of  lesH  than  a  ct;rtain  size, 
and  it  has  no  great  interest  for  the  physician  in  helping  hiui  lu  the 
determiniition  of  the  reasons  for  the  selection  of  special  spots  for 
pulmonary  ca\ntiea.  Practically  the  surgeon  knows  that  bronchi  of 
very  considerable  sJ7.e  will  be  found  throughout  the  lung,  and  that 
each  of  these  bronchi  will  have  a,  pulmonary  artery  closely  attached 
to  it  on  its  posterior  aspect,  while  pulmonary  vetns  will  not  be  far 
off  on  the  anterior  aspect,  and  he  is  often  clearly  reminded  of  this 
fact  when,  on  puncturing  the  Inng,  the  needle,  after  encountering 
souiE!  resistance.',  obviously  enters  a  bronclius,  and  a  somewhat 
copious  hlcmopty^^i!^  i^  the  irninediatc  rcsnk,  The  needle  haa 
passed  through  a  larg*i  vessel  before  entering  the  bronchui^.  and 
hence  the  often  somewhat  alarminf;  occurrence.  Unfortunately, 
more  often  than  not,  he  has  to  make  the  exploration  either  from 
the  front  nr  from  the  back,  and  cannot,  therefore,  avoid  this 
accident,  Itui.,  ou  the  other  hand,  fortunately  the  bleeding  is  seldom 
serious  uiiteas.  the  patient  have  Wen  placed  too  deejily  under  the 
influence  of  the  anjcsthetic. 

Pulmonary  veinB.--'VVithin  tltt!  lung  itself  the  pulmonary 
veins  (ivith  the  exception  of  the  smalleet)  generally  run  with  the 
bronchial  tubes  and  arteries,  the  bronchial  lube  having  on  the  one 
side  the  arterial  hnincb.  and  on  the  iither  the  vein,  which  is  not, 
however  so  closely  applied  to  it  us  is  the  iirtery,  and  often  takes  a 
somewhat  different  direction,  'riie  absolute  position  of  the  veins 
in  relation  to  tho  broncliial  bniuebes  varies  in  different  parts  of  the 
lung,  AS  may  be  seen  from  the  iiciroitipauying  dmwing  ifig.  43). 
(In  approaching  tlie  hihira,  and  in  the  root,  t)iL  larger  veins  have  a 
different  arrangement,  and  rnn  independently  of  tlir  air  tubes  and 
the  arLeriea.  Thuw,  on  both  yidew,  the  veins  from  the  lower  lobe 
issue  from  llie  lun;,'  behind  and  below  iho  bronchus,  and  unite  into 
tlio  lower  trunk  (ligs.  M^  imd  :(:t) ;  while  the  veins  from  the  upper 
lube  on  the  left  side,  and  from  the  upper  and  middle  lobe.s  on 
the  right  side,  emerge  in  front  of  the  air  tube,  and  joni  together  to 
form  the  upper  trunk.  Rotli  triuiks  iire  very  whort.  not  exceeding 
three-quarters  of  an  inch  in  length,  a]iil  are  directed  nearly  hori- 
zoiilaity  inwards  and  forwards  on  each  side  of  ihi-  posterior  part  of 
the  pericardium,  which  they  pierce,  and  then  immedintely  enter 
the  left  auricle. 

'  C.  llasae, '  tK-T  Ban  <1"-t  Luiit^u  tlus  Mcns^clHti,  bctiitiKt  'lurcli  die  Bewefjun- 
gt'H  der  Bruhtwamiunn  bi-i  t\er  Atmiuig,'  V-thnmlt.  <is  U).  hiL-mut.  Mr-die. 
AVrMflrrTsjfiS.Beiliu,  ISSlt).  litl.  ii.  Aht.  i.  Anntmuie  ;  •  I'elierden  Baud«rmenaeh- 
ljcHt;n  Limgen,'  Arckiv/Ur  Aimt.  it.  J'kiju.  Aunt.  AbUi.  Jnhr^ung  IKlj'i. 
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Fio.  43. — UuBKcnuN  ur  Uuvnciu  aku  ri'LMO>.iii\  Vkxhei^  yuou  imk  Sidr 

The  «l>ip«-t  wii*  ttfil-*!!!!!!!  MI<1  iIk-  rih-  wm-  .IniMHi  hr(.>rt-  tlicy  M'crr  n-nuiT").  Tlie  Mx- 
of  tlir  hmg  «(7Tc-lrawii  bdori-  tln'  rtiii>I  illnttTtlipii  nmn  uiii.li-,  1  t'l  is.  ritw  '  .1  /i,  .1  '", 
flamivt  tn-twivii  >i|>pMli>b«<in<l  niUlJc  itml  U-»vt  I'-im ;  />,  lm\i'i  fmulvjr  •<!  iLntm  /;. 
Inwrr  limit  oT  uli-uiu:  fli-,  limuolii :  /',!,  |niIiiiuiiLir\  >irli<rli-> :  *'  T.  |iulm"iBir>  vi-Iii«: 
.V,  iilp|)1c:   .r  ) .  ftnnt  n(  Trftrlirul  liu>l[e<i. 
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THE'preeenci'  of  afSfettse-w-incfieflte^i  ^y  tbe  oceiirR'nco  of  syniptoma 
which  lire,  strictly  Hpeakiuj^',  aubjectivo  sonsations  of  the  patient, 
and  tht-  pre.^enL-*j  of  ai^'iis  which  are  pheiiomt)iia  recogaiaable  by  an 
observer. 

Signs  discovered  by  the  aid  of  the  varions  methods  employed  in 
diagno8i.4  are  tt-niiL-d  '  physical  sijjns." 

RKGIONS  OF  THE   CHEST 

For  convenience  of  description,  the  chest  is  divided  into  certain 
regions,  but,  us  the  ttnninolopy  in  soiiu-what  variabK-,  it  is  best  in 
all  cases  to  indicate  tbo  po-sititm  af  any  physical  sipii  by  reference  to 
certain  vertical  Vmes  and  a  ^iven  rib  or  interspace. 
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The  vortical  lines  arc  as  follows:  (1)  Tiio  mid-stornsrl  line; 
(2)  the  nipple  line;  (H)  the  anterior,  Uiitl,  and  pORtenor  aTdUarj^ 
lines;  (4)  the  poattirior  scapular  line  (vtirt^bral  border  of  tlie 
acapula) :  (5)  the  vertebml  hne.  Olher  tcnna  are  used  hy  nonie 
writers,  but  they  are  now  rarely  employed  in  practicG— e.i/.  the 
'  parasternal  line,'  midway  between  the  margin  of  the  sternum  and 
ihc  nipple  line.  The  normal  position  of  the  cardiac  apex  is  gene- 
rally thus  described :  *  In  the  Afth  left  interspace  one>  inch  within  the 
nipple  line.'  It  is,  however,  preferable,  in  recording  exiict  observa- 
tions on  the  position  of  the  canliao  impiiUe.  to  measure  the  distance 
from  the  raid-atemat  line. 

The  following  rE!gioni)  are  conimouly  Hpokeu  of  without  their 
boundariea  being  ticcarately  defined  ; — 

Anieriorhj.-  The  supra -clavicular,  the  infra-  or  sttb-cla\'iculnr, 
the  inanmiary,  and  infra-  or  Hi:b-mammary  rej(ions. 

The  supra-sternal  notch,  the  upper  and  iower  aternal  rHgiona. 

Latcralbf.  —The  axillary  and  infra -axillary  regions,  or  upper 
and  lower  axillary. 

Pisstcriorli/.  The  supra-spinoua  region  or  fossa,  the  infra- 
t>pinou8  region,  the  interscapular  region,  and  the  base. 


KXAMINATION  OF  THE   CHEST 

The  examination  of  the  chest  ia  conducted  in  the  following 
order:  (1)  inspection,  (2)  palpation,  iH)  percussion,  (4)  au(;culta- 
lion,  (5)  lueusoration. 

]t  may  be  conHdenlly  observed  that,  no  matter  how  experienced 
ttie  examiner,  it  is  rarely  advisable  to  depart  from  this  order,  as  so 
doing  may  entail  the  necessity  of  recommencing  the  oxauiination 
when  it  is  half  fininhed. 

It  is  eHsential  in  every  case  to  examine  the  whole  of  the  cbeiit, 
and  not  merely  some  part  of  it  which  is  thought  to  bo  the  most 
probable  site  of  disease. 

INSrKCTION 

This  preliminary  step,  itliliougli  mueli  lu^gleettd  by  students,  is 
certainly  in  importance  equal  to,  if  not  greater  tlian,  any  other  part 
of  the  examiiifttiun.  Su  much  in  there  to  be  learnt  from  inspection, 
that  it  is  often  p03.sib!o  by  simply  iookinj,'  at  the  chest  to  make  a 
near  approach  to  an  accurate  diagnosis. 

We  shall  not  attempt  either  to  enmnerate  or  ileserilie  all  the 
morbid  comlitious  which  may  be  observed  on  inspi-etion  of  thecherit, 
as  to  do  so  would  entail  tht>  repetition  of  much  that  may  with 
greater  advantage  ljb  considtred  elHewhere  in  this  work.  It  will  be 
suAicient  to  mention  hero  the  chief  ]»oint^^  to  which  attention  should 
be  directed  in  this  part  of  the  examination. 

The  patient  should  be  plateil  in  a  good  light,  and  the  observer 

K  2 
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should  stand  opposite  to  bim.  The  condition  of  the  mtcguments 
and  of  tbe  superficial  vossels  should  ho  lirst  notired.  Tlie  chest 
wall  may  be  cedetiiatous,  or  the  veins  enlarged.  The  shape  of  the 
chest  13  o(  importance.    The  nonnal  chest  is  symmetrical  and  duly 

Eroportioued  in  its  various  diameters ;  tbe  stprnal  angle  (angoltis 
ludo^iei)  at  tbe  junction  of  the  nianubriani  with  the  body  of  the 
sternum,  ai  the  level  of  the  second  costal  cartilages,  is  fairly 
marked. 

In  some  pei-sous  the  cheat  is  lonjf  and  narrow,  the  clavicleft 
prominent  and  curved,  the  upper  iut^Jfspaces  wide,  and  the  antero- 
posterior and  lateral  diameters  diminished,  the  shoulders  sloping, 
and  the  scapulfe  winged  {' alar "  thorax).  In  others  in  whom  the 
chest  is  fairly  broad,  it  is  flattened  in  front. 

The  fiternom  may  be  prominent,  as  in  the  typical  '  pigeon  breast.' 
or  it  may  be  bordered  cm  either  atdf*  by  thi-  cjirtllages  of  the  ribs, 
which  are  curved  forwards  to  such  an  extent  that  the  steruum  lies 
in  a  hollow. 

fn  children  the  subjects  of  rickets  thei'e  is  often  a  depression 
running  obliijuely  downwtirdsi  ami  outwards  to  the  costal  margin, 
and  the  ribs  are  '  beaded.'  The  *  bfirrel-shaped  '  chest  typical  of 
the  large-lunged  variciy  of  enipbysemii  may  be  noticed,  with  its 
prominent  altriial  angle  and  vdie  epigastric  angle ;  or  the  small 
chest  of  the  atrophic  form  of  that  disease.  The  point  of  the  shoulder 
may  be  lower  and  the  supra-clavicular  foswi  dee|>er  on  one  side  than 
on  the  other,  and  there  may  be  a  depru'ssion  beneath  the  clavicle — 
signs  indicative  of  shrinkage  of  the  upper  part  of  the  corresponding 

'""?: 

Bulging  of  one  side  of  the  chest  may  indicate  the  presence  of  a 

pleural  effusion,  or  a  local  bulging  may  be  due  to  the  presence  of  an 

aneurysm  of  the  aorta. 

Ketracticin  of  some  pan  of  the  chet't  wall  may  have  resulted 
from  previous  disease  of  the  hmg  or  pleum. 

The  heart  may  be  uncovered  by  the  retraction  of  the  left  upper 
lobe,  and  the  impuUe  of  tlje  heart  may  be  displaced  from  a  variety 
of  causes. 

On  the  posterior  aspect  of  the  chest  it  is  important  to  notice 
the  distance  of  the  border  of  the  scapula  from  the  spines  of  the 
vertebne,  and  to  observe  whuiher  thi-  aiigles  of  the  scftpuhi;'  are  at 
corresponding  levels  on  the  two  .sides.  The  presence  of  a  curvatnn- 
of  the  spine  should  k-  looked  for,  and  any  undue  ohti()uity  of  the  ribs 
and  narrowing  of  the  int.ei'co.'ilal  spaces  noted. 

The  expansion  of  the  normal  chest  is  equal  on  the  two  sides, 
and  causes  an  increase  in  all  its  diumtUi's.  In  disease  tlie  ex- 
pansion may,  from  varinu^;  eause.^,  be  niieqiial  on  the  two  sides,  or 
enlargement  may  be  elTeeted  by  the  descent  of  the  diaiihragm,  the 
chest  only  moving  upwiuds  <;;  luai.'.c,  ur  tin-  cbe.st  may  be  rigid  and 
motionless  on  inspiration.  Cnllapse  of  a  sufticieutly  extensive  area 
of  a  lung  is  aectvmpanied  by  absence  of  expansion  of  the  correspond 
ing  part  of  the  chest  wull. 

Obstruction  tn  the  entrance  of  air  into  the  lungs  is  indicated 
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bj  reoeaaion  during  inspiration  of  the  supi-a-clavicular  fosas,  the 
STipTastemai  notch,  ihe  intercostal  spaces,  and  the  opigaRtrium. 

In  cbil<ln;n  the  thoracic  walls  are  yielding,  and  obstruciion  to 
the  cmrauce  of  air  may  be  accoiupanieJ  by  marked  recession  of  the 
lower  lateral  parts  of  the  chest  wall. 


PALPATION 

Palpation  is  the  nue  of  thp  hands  in  physical  examination,  in 
order  to  obtain  infoniiatiuii  through  tlie  niedinni  of  the  suntie  of 
toach. 

Fremitus. — Voi-al  kkkmituh  is  tha  vibratory  sensation  con- 
Teyed  to  the  hand  when  applit^d  to  the  chest  of  a  person  during 
phonation. 

The  nature  of  the  sensation  percoivetl  will  depoud  upon  the 
character  of  the  voice,  there  being  wide  diifHrenceti  in  thin  reHpect. 
The  deep  vibratlona  of  a  man'a  voice  are  alwayii  much  better  t-on- 
ducted  than  the  higher-pitchod  voice  of  a  womnn  or  chil<l.  The 
amount  and  kin<l  of  the  tissues  interposntl  between  the  hiind  and 
the  lung  will  also  iiiHuenct)  the  vocal  fremitus,  which  is  usually 
most  marked  in  lean  persons.  Any  condition  which  produces 
consolidation  of  the  Inn^'  will  increase  the  vocal  fremitus,  provided 
the  bronchi  are  patent ;  whilst  the  prescnc-L-  of  lluid  or  air  between 
the  lung  and  the  chest  wall  will  diminish  it.  or  altogothor  provont 
it6  being  fett. 

The  vocal  fremitus  is  normally  more  di&tinct  bf.*neiilli  the  right 
clavicle  than  on  the  opposite  side.  If,  therefoix-.  tho  vocal  fremitus 
is  equal  on  the  two  siden  and  well  marked,  it  is  probably  increased 
at  the  left  apex,  and  a  presumption  arises  ilmt  the  left  upper  lobe 
is  the  seat  of  disea>se.  If  the  fremitua  is  more  marked  at  the  left 
apex  than  the  right,  the  presinnntian  that  tht-  left  upper  lobe  is 
afiected  is  still  stronger.  If,  on  the  other  baud,  tlie  vucul  fiemitua 
beneath  the  ela^cles  ig  crjual,  but  less  marked  than  nonnal,  pro- 
bably the  voice  i-ondiiction  is  [liminisbed  at  the  ri>^dit  apex,  and  the 
condition  of  the  ri^'ht  upper  lobu  must  be  ca,refully  inver^tigabed  in  the 
farther  course  of  the  examination.  The  BigniHcauce  rif  alterations 
of  the  vocal  fremitiii^  in  the  (Supraspinous  fassie  is  the  same  as 
oorrcDponding  cbjinge-.'^  beneath  the  clavicles. 

Similar  indications  may  be  obtained  in  children  from  the  fremitus 
felt  during  the  act  of  crjing. 

Hhonchal  FkKMiTus  IS  felt  wlien  the  vihrationH  produced  by 
the  passage  of  air  tbronjLrh  a  bronchial  lube,  narrowed  by  the 
pretfence  of  mucus,  are  sufliciently  intense  to  ri-ach  the  hand 
applied  to  the  chest.  It  h  often  present  in  bronchitis,  and  i^ 
e^eeially  Iretjuent  in  the  case  of  children  suffering  from  that 
diMMe.  When  from  any  wiusp  the  lireathing  is  accompanied  by 
*  stridor '  the  vibrations  may  be  also  conduct>t>d  to  the  cbent  wall. 

Fbiction  l''BEMiTi.:s.^Tbe  vibrations  produced  by  tiie  rubbinR 
together  of  two  inHametl  surfaces  nf  thci  plenra,  and  mare  rarely  of 
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the  pBricardium  or  peritoneum,  may  sometimefi  he  apprectaterl  by 
the  band.  TLe  a^bove  term  is  used  to  iiiilicate  tiiJd  si^it.  It  is  not 
uncommonly  present  iii  case**  of  dry  pleurisy. 

TiTHHivE  Fbkmiti.:s  is  felt  when  the  Imnd  is  placed  upon  the 
client  whilst  the  patient  coughs.  It  is  suuietiine-s  of  use  in  diamaiosis 
ia  the  caae  of  children,  and  in  adults  when  the  couilitiou  of  the 
voitre  provents  the  production  of  vocal  frpinilus. 

Crejiitus  due  to  fracture  of  a  rib,  the  tiuQ  crackling  itunsallou 
felt  in  subcutaneous  eiuphy.sema,  and  cracJdin;:;  due  to  tJie  presence 
of  blood  beiu-iith  the  skin  luiiy  also  be  diseovt^n-il  on  piiEpation. 

The  poBition  of  the  cardiEiG  impulse,  wliich  may  or 
may  nut  have  already  hi'tju  observed  on  inspection,  will  be  more 
tlefinitely  aiict.Ttaiued  by  palpation.  It  may  be  hero  stated  that 
the  importance  in  all  cases  of  fixing  thii?  point  accTirntely  cannot  be 
oyer -est'nua.t(iil,  9.3  the  posjtidu  of  thf  cardiac  i HI jijhUc  is  the  key  to 
the  (liciAjfiosis  of  mart!)  aft'ctiuiiji  of  thi-  chv^t. 

The  presence  of  piitfiafio>i  in  any  nbnormal  bulging  will  be 
noL-ed,  and  Icmlerness  may  be  complained  of  on  pulpation.  When 
due  to  bypernesthesia  of  the  surfiiec  tbe  slightest  touch  may  cause 
intense  sufftTing,  whereas  if  the  patient's  attention  is  distractwl  by 
couversatiou,  deep  pressure  may  be  made  without  ao  much  as 
attracting  attention  to  the  spot. 


PERCl'HSION 

PercuBsion  in  a  luithod  of  phy.siea1  examiiiati^in  in  which 
soiut  part  of  tht'  body  is  ^*li  iicli  will]  a  view  eitljer  to  elicit  sound  or 
to  estimate  density  of  sulistancc. 

A  slight  difference  in  rc'sonaiice  brought  out  by  an  experienced 
examiner  can  bt  easily  appreciated  by  others,  but  it  reipiires  long 
practice  before  the  siudt-nt  i--  able  toelieit  tlu'  true  note  for  himself. 
perctissiou  beinj;  by  far  tin-  niont  difticiilt  of  the  arts  of  phjsical 
diagnosis.  As  an  indication  nf  the  condition  uf  the  subjacent 
structures,  the  decree  of  "  resistance  '  cNptrienced  on  percussion  is 
only  second  in  importance  to  the  alteration  in  sounci. 

Mi'thod  vt  j)frcrissi'iij.—T\\e  cbest  may  be  struck  directly 
withaninstrumentortlif  fi iipers*  the ^t'^'A-ifHO^muucdiate  percussion, 
or  the  blow  may  be  delivored  upon  some  iuLervenin^'  snbstiince  (the 
j>lfximcttr)=-iiiftVmlt'  per^-ii^sioii.  The  use  of  aiiv  iiistruiueut.  either 
ui  the  form  of  a  hminjier  as  a  plessor  or  a  tlat  or  otlur  t-haped  piece 
of  ivory  as  a  pleximcter.  was,  in  tliis  toniilry  at  least,  until  latety 
almost  a,  thing  of  the  past.  Ueeenlly  various  new  Inimsof  pleximeter 
have  been  invented,  and  >ouie  of  them  are  used  by  physicians  of 
experience.  It  is.  however,  e^stntial  tliat  tbe  student  should  begin 
by  learniuK  to  use  his  fini,'eis,  whatever  he  uiuy  dn  ni  ;i  later  period. 
The  use  of  the  fin-jer  has  aildiliouMl  advantages,  in  tluit  it  enables 
onfi  to  appreciate  any  increase  of  resistance,  and  to  fee!  the  vibra- 
tions of  the  chest  wall. 

The  middle  finjjer  of  the  left  band  is  generally  used.    It  must 
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bi^  applietl  firmly  to  Uie  part,  anil  should  be  struck  with  one,  two, 
or  three  fingers  of  the  right  hand,  the  fingers  being  flexed,  the  blow 
delivered  firoin  the  wrist  and  not  from  Ibe  elbow,  and  vertically  to 
the  pleximeter. 

Light  percussion  i8  be^t  when  it  ifl  dofiired  to  elicit  Rounds  from 
the  parts  immediatelysubjucent,  or  to  map  the  outline  of  the  thoracic 
or  abdominal  viscera,  also  wLontver  there  is  tendcraess  of  tht-  chest 
wall,  and,  speaking  generally,  when  examinin;^  the  front  of  the  chest. 
Over  the  guprsspinons  fossa'  and  interscapular  re^Hoti8.  it  la  often 
ueoeeaary  to  give  a  firm  blow  in  order  to  bring  out  slight  differences 
in  resonance.    This  is  sometimes  termed  *drep'  peicnsaiau. 

The  clancles  are  percussed  by  tapjiing  tbem  directly  with  the 
finger.  It  is  often  possible  to  make  out  ylight  differences  in 
reeonance  by  percussion  of  the  clavicles  when  no  variation  from  the 
normal  can  be  detected  elsewhere;  also  if  the  chest  iB  percussed 
after  a  deep  inspiraLiou  a  slight  diff'Srence  in  resauaocc,  due  to 
dimimshed  entry  at  air  into  an  affected  part  of  the  9un^,  ruay  be 
discovered.  These  steps  should  therefore  never  be  omitted  in  the 
examination  of  doubtful  cases  of  tuberculosis  of  the  apex  of  the  lung. 

The  sounds  ehcitcd  from  different  chests  and  from  diiferent 
parts  of  the  chest  var}' considerably  ;  it  is  therefore  essential  in  all 
cases  to  compare  the  note  obtained  over  any  spot  with  that  over 
the  corresijouding  part  on  the  opfioyite  side  ;  interspace  niuat  be 
compared  with  interspace,  and  rib  with  rib,  the  finger  being 
fiimilarly  applied  and  Btnu!k  with  t-qual  forcH  on  each  side, 

In  [Krcusiiing  the  back  of  the  cbe^t  the  patient  nm^^t  be  directed 
to  lean  forwards,  to  fold  the  ann^.  and  to  'let  the  shoulderm  drop,' 
BO  as  to  completely  relax  tlie  scapulur  muscles. 

AiiscuiUttory  peTCussion  is  a  term  flpplie<i  to  tile  combined  use 
of  percussion  and  auscultation.  The  method  is  of  service  in 
defining  the  outlines  of  a  large  hollow  cavity,  such  as  a  dilated 
stomach,  a  difi'erence  in  the  note  being  ap]>rocJated  through  the 
Btethoscope  when  the  pleximoter  passes  the  bnundjiry  of  the  cavity. 
At  t!ie  present  time  preat  importance  is  attached  by  some  writers  to 
the  use  of  this  method  of  diagnosis  in  determining  the  outlines  nf  the 
heart. 

Theory  of  percussion  sounds.— As  already  stated,  per- 
cussion is  an  art  only  to  be  aei|uired  by  long  piuctiee,  and  its 
acquisition  and  application  art  Iiut  little  adsistt^d  by  a  knowledge  of 
the  various  conHictinf;  theories  whieh  havp  been  from  time  to  time 
put  forwanl  to  account  for  tlie  normal  and  abnormal  sounds  .so 
elicited. 

It  is  now  accepted  by  most  writers  that  the  sound  whicli  is 
obtained  when  the  healthy  chest  is  percussed  is  '  mainly  due  to  the 
vibration  of  the  thoracic  walls  alone '  ( Drlstowe).  and  that  any 
condition  which  interferes  with  the  vibration  of  the  chest  walls 
alters  the  percussion  note.  .A.ccording  to  another  view,  however, 
the  middle-sized  and  largest  bronchi  (<Liee)urc  the  seat  of  the  vibra- 
tions which  produce*  the  normal  [xtrcussion  tone. 

The  nomenchture of  penitssimi  suiimh  is  almost  as  coufusiug  as 
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that  of  the  breath  sounds.  Thp  ternia  inenttonet!  in  the  Provisional 
Keport  of  the  Committee  of  the  International  Medical  Congress 
(IH^Hl)  have  been  here  adopted. 

Be^J^o  proceeding  to  describe  tbem  it  is  necessary  to  refer  to 
some  of  the  synonyms  in  ordinary  use,  and  also  to  descril>e  the 
nonnal  ptrciiaaion  signs.  The  term  '  dulnesa '  is  held  to  imply 
absence  of  'tone'  (Gee),  'tone'  being  the  result  of  the  rp^lar 
Bucceesion  of  impulses  which  are  present  in  a  musical  sound,  bui 
lacking  in  a  mere  noise. 

Of  ]3erL'uii»ion  sounds  the  highest  in  pitch  is  that  produced  by 
percussion  over  a  bone  (osteal) ;  next  in  descending  scale  comes  a 
note  resembhug  that  produced  by  percussion  of  the  trachea  when 
the  glottis  is  open  (tabular  or  trucheai) ;  the  lowest  being  that 
produced  by  percussion  over  a  hollow  cavity  containing  air.  eg.  the 
stomach  (tympanitic}.  The  note  over  healthy  lung  (normal  pcrcua- 
aion  tone)  comes  in  point  of  pitch  after  the  tracheal  tone. 

Normal  percussion  sounds.— By  long  practice  it  is 
possible  to  form  a  rough  Ptandurd  of  resonance  for  different  regions  of 
the  chest,  regard  being  had  to  the  condition  of  the  purietesand  otlier 
considerations.  This  is  of  senice  when  the  perenssion  note  of  healthy 
lung  cannot  be  obtained  owing  to  the  presence  of  disear^e  in  corrG- 
aponduig  areas  ou  both  sides  of  the  cheat. 

Taking  the  front  of  the  chest  from  above  downwards,  the  normal 
comlition  of  the  percussion  sounds  is  a.s  follows  : — 

lict^onunce  commences  about  l.\  inch  nbuve  the  clavicle;  it  is 
equal  on  the  two  sides  imtil  the  sound  is  modified  owing  to  the 
presence  of  the  Uver  on  the  right  side,  and  of  the  uncovered  portion 
of  the  heart  on  the  left.  The  whole  of  the  sternum  is  resonant  in 
the  normal  condition. 

The  lirer  duhiess  commences  at  the  upper  border  of  the  sixth 
rib  in  the  nipple  line,  and  extends  to  the  costal  margin.  A  horizontal 
line  drawn  outwards  ou  a  level  with  the  base  of  the  ensiforni 
cartilage  crossing  the  eighth  rib  in  the  mid  avillary  line  and  the 
upper  border  of  the  eleventh  rib  posteriorly  marks  itn  upper  border. 
In  the  median  line  the  liver  diilness  extendfj  about  U  inch  below 
the  base  of  the  ensiform  cartilage. 

Pmrortlial  dit/ni:fs. —  The  area  of  )»uperlicifll  precordial  dulnesH, 
at)  obtained  on  light  perciiission,  is  bounded  above  by  the  fourth  left 
costat  cartilii'je,  on  the  right  by  a  line  drawn  along  the  left  edge  of 
the  Jiternimi,  on  the  left  by  a  vertical  line  drawn  thron^'h  the  fifth 
left  intercostal  space  an  incli  within  the  nipple  line  [nnnnal  site  of 
the  apex  beat),  and  below  by  a  horizontal  hne  from  the  apex  beat  to 
the  sternum. 

It  i«  usually  stated  to  merge  below  into  the  hvei  duluess, 
aJthaugh  it  is  said  to  be  possible  to  differentiate  the  two. 

Behind.  —The  percussion  note  in  the  supraspinous  fossa-, 
owing  to  the  greater  thickness  of  the  muscles,  is  less  rtyonant.  In 
the  interscapnlitr  region  the  resonance  increases  somewhat,  and  in 
the  infra.scapuliir  tcgiun  the  note  is  ahnoat  equal  to  that  beneath 
the  olavioles. 
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On  tbe  right  side  resonance  esteuds  to  the  tenth  rib,  and  on  llie 
left  to  the  eleventh  rib  or  theroahoiit. 

Morbid  perouasion  aounda.  The  following  varieties 
may  be  ix-cognised : 

In-<-iif.akku  Rkhonasce  :  Hypek-kksona.nle. — This  sound  has 
the  iiuality  of  the  nonnal  percusaiou  note  toun  exaf^Roratod  degree. 
It  is  of  more  marked  int*insiiy  than  the  normal  note  and  of  lower 
pitch.  The  percussion  note  over  an  emphyBemataus  or  over-dis- 
tended hniK  limy  be  of  thin  character. 

Tysii'.vnitic  Kesosan'CE.^A  somewhat  musical  fiound  of  viiry- 
ing  pitch  heard  on  percussion  over  a  distended  Htouiach  or  inteatino. 
altw  over  a  pleuml  cavity  containing  air  (pneumothorax  1,  over  a 
very  large  pulmonary  cfivlty,  and  in  complete  excavation  of  the 
long. 

Skodaic  Rkhdnanck. — A  clear  noimd  of  higher  pitch  than  tbu 
last  variety,  but  of  the  same  fjimlity,  prcxliitiLHl  on  percussion  over 
the  upper  part  of  the  chest,  particularly  tho  infraolavioalar  region, 
when  the  pleural  cavity  containn  a  certain  amount  of  Huid,  and 
also  io  some  cases  of  pneumonia  of  the  lower  lobe. 

A  Bi^jiilar  note  may  oecasioualily  ho  elicited  by  percussion 
over  an  area  of  deep-Jieated  or  incomplete  consoHdatinn  of  the 
lung. 

When  present  in  cases  of  pleural  effusion  skodaic  re«iinaiu:e 
beneath  the  clavicle  is  believed  in  b^  pro4lucet]  by  relaxution  of  the 
upper  part  of  thu  lun^,  which,  however,  still  rL-tuiuns  iu  conUwjt 
with  the  chest  wall.  i)r.  Orifftowe  attributes  the  raisL-ii  pitch  of 
this  Bound  to  the  diminution  in  the  vibrating  area  present  under 
such  conditions. 

DiMtNibnED  ]ir-:sosAN«  r.  {} fulness  vart/iini  hi  ffftjree). — A 
Bonnd  shorter,  sharper,  and  hif^her  \n  [)itch,  iind  lacking  the  tone  of 
the  normal  note.  It  may  be  of  a  quality  aimilar  to  that  |)CO(lnctHl 
by  percussion  over  a  piece  of  wood  (wooilenf  or  a  hone  [osteal). 
The  HOimd  usually  signifies  either  iiicom]jleie  (.-onsolidation  or  dis- 
placement of  the  lung,  or  the  presence  of  some  niurbid  condition  of 
the  plttura  or  chc-st  wall.  \Viih  iliminished  resonance  there  is  almoHt 
always  increased  resisi^nco  on  percussion. 

AuBKN'CK  OK  Ukhonasck  l.Uttiiu'HH),^K  lii^'b-pitched  tiotefrtnn 
which  tone  is  more  or  leati  completely  absent.  The  suinul  (.-hcited 
by  percussion  over  a  pleural  cavity  cnniaininf?  tliiid  may  he 
absolutely  dull.  Over  cousoltdateil  lung  the  loss  uf  tone  is  not 
UBually  complete. 

Ttihtilar  t'ercmaUtn  Sctc  uml  Amphnric  UcKunatiie.—k  sound 
Biniilar  to  that  obtained  by  percnt^sinK  the  trachea  i>\  itli  the  ^dottis 
open.  It  is  usually  produced  ovc-r  a  large  supertieial  c-avity  with 
free  bronchial  comnnnucation.  This  may  be  accoinp!inic(J  by  the 
following 

Crttckcd-pot  Sound  (Jirnii-'le-pot-h-ir). — A  sound  having  an 
amphoric  and  slightly  metallic  finality  produced  on  percussion  over 
a  fluperficial  cavity,  with  slightly  yieldiiiK  walls  and  frirtr  bronchial 
communication,  the  mouth  being  at  thi.>  time  open. 
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AC8CCLTATIOX 

Anflenltetum  msv  be  practised  dlrectlv,  bj  zpptpB^  ttie  au  to 
the  chest  wall,  or  mediatelj,  bv  tueaos  of  »  stetbOMOpe.     The 

forms  of  stethoscope  in  common  noe  are  the  rigid  bibe  of  wood, 
vulcaiiibe,  or  meUl,  with  broad  ear-piece  and  nazrow  dMOt-piece, 
and  the  duxible,  single  or  biuaurai.  instrameot.  The  firsi  has  the 
advautaKes  uf  euabliug  tht;  auscultator  to  appreciate  anj  abnonnal 
impulse  of  the  he&rt  or  of  an  aneorrsin.  and  also  that  it  tan  ba 
applied  to  the  che^t  when  covered  wiUi  a  layer  of  clothing,  wfaciew 
the  fleuble  instrument  must  be  applies!  accarateljr  to  Um  dnn 
itself.  The  binaaral  stethoscope,  however.  i$  more  cooraiiiBt 
for  the  examination  of  children  and  of  patients  in  the  renunbent 
position. 

Bre&th  sounds.— It  is  a  misfortune  to  medicine,  aad  a  soaroe 
uf  great  diSicultv  to  students,  that  the  nomendatore  of  the  aus- 
caltatory  soands  sliould  be  iu  such  a  state  of  confusion.  As 
uniformity  in  this  respect  can  onlj  be  obtained  bj  sinking 
individual  preferences  and  rtubmitting  to  the  dictates  of  autboritv. 
it  would  have  been  a  grtat  advantage  if  the  tenuinulogy  recom- 
mended by  thr^  majohtj  of  contributor?  to  the  Provisional  Report 
of  the  Committee  of  the  International  Me<lical  Congress  had  been 
generally  adopted.  Cufortuuatcly  this  has  not  been  the  case,  and 
matters  remain  much  a5  they  were  years  ago. 

A  knowledge  of  the  normal  breath  sounds  is  obnously  an 
essential  pn^liminary  to  the  auscultation  of  the  chest  in  disease, 
and  this  can  only  be  obtained  by  the  examination  of  a  large  number 
of  healthy  aubjecta. 

Tbre>e  vurieties  of  respir&t^'iry  sounds  are  to  be  rect^nised  in 
every  iK^atthy  chest— (1)  the-  sound  produced  at  the  glottis,  and 
audible  over  the  lower  end  of  the  trachea,  which  is  termed 
'tracheal'  or  'bronchial'  breathing;  I'i)  the  sound  which  is 
liclioved  hy  some  UTiters  Uj  be  prodiu-od  in  tlie  alveoli  and  which  i.« 
audiljle  over  the  lungH,  terme-I '  vesicular  '  Ijreathing;  (8)  the  sound 
audihlf-  alxiiit  the  rtjots  of  the  lujiga,  which  combines  the  characters 
of  the  two  preceding,  and  ia  termed  '  broncho-vesicular  '  breathing. 
A^  the  noniifti  respiratory  wtundf*  vary  considerably  in  intensity  in 
different  individuals,  there  i^  no  common  standard  of  reference,  and 
one  Hide  uf  the  chest  must  always  be  compared  with  the  other. 
Ajiy  cliaiij-'e  in  the  'umlUff  of  th»;  sounds,  however,  is  to  be  regarded 
m  ahnnriiial. 

Varieties  of  respiratory  sounds. — Vh^sicl  lak  Bkkath- 
ISO.  -Thin  id  a  Bfjft  lu-nthng  sound  iuidiblt  during  inspiration.  It 
is  gfinerally  followwl,  without  any  appreci.thle  inion-al.  by  a  sound, 
of  lower  pilch,  shorter  duration,  and  faintly  blowing  quality,  heai-d 
during  expiration,  but  thiK  mny  he  ahseni.  Tlie  two  sounds  cou- 
Rtitute  the  normal  respirator)'  niunnur  aiidihU-  over  the  healthy 
lung. 
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FboIiONGed  Expibation. — The  expiratory  sound  may  be 
prolonged — a  sign  the  significance  of  which  varies  with  the  pitch 
and  quality  of  the  sound.  If  high  pitched  and  bronchial  or  tubular 
in  quality,  it  usually  indicates  consolidation  or  compresaion  of  the 
lung ;  if,  on  the  other  hand,  the  pitch  is  low  and  the  quality  faintly 
blowing,  but  not  bronchial  or  tubular,  emphysema  is  probably  the 
cause. 

ExAOOEBATED  Bbeathino. — This  is  a  sound  possessing  the 
characters  of  vesicular  breathing  in  an  exaggerated  degree.  It  is 
the  normal  breath  sound  of  children,  but  when  met  with  in  adults 
indicates  that  an  increase  of  function  in  one  part  is  compensating 
for  deficient  action  elsewhere. 

Exaggerated  breathing  is  perhaps  best  heard  over  the  unaffected 
side  in  cases  of  pleural  elusion. 

Diminished  Breathing. — The  characters  of  the  normal  breath 
sonnd  are  retained,  but  the  intensity  is  much  diminished.  It  is 
present  under  a  variety  of  conditions  involving  lessened  functional 
activity  of  the  lung,  and  very  commonly  at  the  apex  in  an  early  but 
not  the  first  stage  of  tubercular  disease. 

SupPBESSED  Bkeathing. — The  breath  sound  is  absent,  a  con- 
flition  met  with  in  some  cases  of  pleurisy  with  effusion,  also  in 
certain  cases  of  pneumonia,  when  the  bronchi  are  filled  with  exuda- 
tion (massive  pneumonia),  in  collapse  of  the  lungs,  and  when  from 
any  cause  a  bronchus  is  completely  occluded. 

Intebbupted  Breathing  ;  Wavy  ok  Cogwheel  Breathing. — 
The  inspiratory  sound  is  divided  into  two  or  three  parts,  owing  to 
an  irregular  expansion  of  the  limg,  the  result  of  disease  of  the 
bronchi  or  of  the  lung  interrupting  the  entrance  of  air.  It  may 
also  be  due  to  irregular  contraction  of  the  muscles  of  respiration, 
and  possibly  also  to  the  presence  of  pleural  adhesions.  It  may  be 
heard  at  the  apex  of  the  lung  in  the  earliest  stage  of  tuberculosis, 
but,  taken  alone,  is  an  untrustworthy  sign  owing  to  its  close  simula- 
tion by  the  breath  sound  present  in  certain  ner\'ou3  conditions.  It 
is  also  occasionally  simulated  by  a  succession  of  '  air- wave  '  murmurs 
(cardio-pulmonary)  produced  by  the  impact  of  the  heart  upon  the 
long. 

Bbonchial  Breathing  is  the  glottic  sound,  as  heard  in  the 
normal  chest  over  the  seventh  cervical  spine.  The  sound  there 
audible  may  be  taken  as  the  standard  of  comparison  by  which  to 
gauge  the  quality  of  similar  sounds  heard  elsewhere  in  the  chest  of 
the  same  patient,  the  term  '  bronchial  breathing '  being  used  to 
signify  that  the  sound  heard  over  an  area  of  disease  in  the  lung  is 
of  the  same  quality  as  that  audible  over  the  seventh  cervical  spine. 
It  is  of  variable  intensity,  and  differs  from  vesicular  breathing  in 
that  the  inspiratory  sound  is  higher  in  pitch  and  tracheal  in  quality, 
whilst  the  expiratory  sound  is  higher  in  pitch,  separated  &om 
the  former  by  a  distinct  interval,  tracheal  in  quality,  usually  more 
intense,  and  of  equal  or  longer  duration. 

When  heard  in  pneumonia  or  tuberculosis,  it  signifies  the 
presence  of  consolidation  in  an  area  of  lung.     In  large  pleoritic 
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eETuBioriH  it  may  be  aixlible  over  tbo  site  occupied  by  the  Uing,  and 
indicator  tbat  it  is  comprenaed  or  coUapaed.  It  ia  occaBionally 
budiblc  over  tbe  wbole  of  tbe  afTected  side  in  cases  of  pleunU 
effusion,  especially  in  cbildreu  ;  when  ibis  occiirn  in  adults,  it  is 
ConHidcred  uy  aoiim  writers  to  indicate  the  existence  of  positive 
iiilrathorociu  pri't^i^ure ;  as,  however,  it  h  occaBionally  present  in 
caecH  of  moderate  eH'ui^Jon,  that  stntoment  ciuinot  be  absolutely 
accopted.  It  probably  indicates  that  tlio  large  bronchi  of  the 
collapsed  hing  are  Htill  patent.  When  a  Ihomcic  aneurysm  or 
iiuKliiLtitiDal  growth  \^  situated  bct'WL'en  the  traahoa  or  a  large 
broncbtiR  and  tho  ehoat  wall,  bronchiaj:  bixathiug  is  often  audible 
over  the  urea  occupied  by  the  timiour. 

ilHONcaovKhici'LAB  IJitiiArHiwG,  as  the  uame  implies,  com- 
bines the  charactiTs  of  broncbiaJ  breathing  with  those  of  the 
normal  reHpiratory  t^ounil,  and  indicjiteH  the  presence  of  an  amount 
of  couBulidatioii  short  of  that  ueceaaary  to  produce  bronchial 
breiUhing.  It  is  hoard  normally  over  the  manulirium  in  front,  and 
the  upper  part  of  the  interscapular  region  behind.  In  the  in- 
spiratory sound  the  vehicular  ijuality  is  diminished,  but  not  absent; 
the  trachoal  quality  is  more  or  less  marked,  according  to  the  degree 
of  connolidaiion ;  tbe  pitch  is  rained  in  proportion  at?  the  tracheal 
quality  predtmunatea  over  the  vosicuhLr;  the  intensity  la  variable. 

Tlu'  pitch,  tracheal  quality,  and  length  of  the  expiratory  sound 
carrcrt|Hind  wjiJi  tbe  i-hainetei->*  of  ihe  inspiratory  sound. 

Tlbixah  Bkkathinu  is  the  glottic  sound  conducted  through 
an  area  of  lung  coniipletely  cotisolidatod. 

Tubular  bri>Atbing  and  bronchial  breatbing  ai'^e  often  used  as 
synonymous  U;rm^,  but  the  former  sound  differs  from  tbe  latter  in 
ptiHSfssing  a  ■  wliifting '  clianirter,  and  in  its  higher  pitch. 

li  is  present  lynically  in  pneumonia,  when  ihe  bronchi  are  patent. 
If  present  in  tiibereulosis,  it  indicates  that  a  {xirtion  of  lung 
dittmlvil  near  the  surface  is  compictely  con^^olidated,  tbe  broBclu 
being  patent. 

Cavkbnoi  s  BKKvrHiNu  is  a  modification  of  the  glottic  sound, 
produced  by  the  presence  of  a  cavity  wiihiu  the  luug  or  external  to 
It,  in  conununicatum  with  an  open  bronchus. 

The  inspiratory  ^und  is  low-pitched,  hollow,  and  blowing;  the 
expiratory  si.mud  is  still  lower  iu  pitch,  has  tbe  hollow,  blowing 
character  morx-  market),  and  U  usually  more  prolonged. 

It  reipiires  a  [lartiully  empty  cavity,  in  eonnnunicution  with  aji 
oiM»n  bronchus,  and  at  hast  equal  m  size  to  an  uusheUed  wahmt,  to 
proihict^  a  breath  sound  of  thiif  character. 

'I'he  breath  sound  audible  over  the  sup[K>set1  caviiy  should  always 
bt-  ooinpar^-d  with  thai  over  the  lowi-r  end  of  the  tnichea.  as  errors 
in  Uie  diagnoids  itf  cavities  are  of  fnnjnent  occum-nce,  owing  to  the 
Mi^ect  ul  this  precauiiou. 

AMrnotiic  L^hKATmNo  is  a  sound  of  variable  intensity  present- 
aqg  tbt^  hollow,  blowing  character  of  cavernotis  breathing  in  an 
vn^Sgented  de^^n-e.  and  with  the  adiiition  of  a  distinctly  *  melalUc  ' 
t]uahty. 
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It  indicates  the  preseiitre  of  a  large  cavity,  eithpr  in  the  lunjj 
or  in  tbc  ploura  (pueuniothorav),  in  conmiunication  witti  an  open 
branch  QR. 

The  difference  between  vesicular,  bronchial,  tabular,  cavemons, 
ttnil  amphoric  broatbiu^  may  be  expressed  in  labtttar  form.     Thua  : 


I. 

E. 

L 
E. 


I. 
E. 


— 

PUch 

{Jwllty 

Iut«nntl 

1       Dnimdon 

iBMdir    , 

1. 

Low 

Lower 

Teaienlar  Breathinrf 
Teiticuliur 

-     None 

Blowing 

Bronchial  Breaihimf 

E.  shorter 
than  L ;  or 
th«  sound 
mA,^  ba 
absent 
during  E. 

1 

Variabl*     ' 

1 
1 

High 


Ili]|cher 


Higlier  tbnn 

in  bronchial 

breathing; 

Higher 


Low 
Lower 


Tracheal 

(seventh 

cervical 

ipine) 

Do. 


Distirict 


Tubular  jBivalfcirt/j 
LnrynReal     s 

r>ii.       '  I  I 

Cavtmoitu  lin-Htbin^ 

Blowing  ami    > 
hnllow         I 
Both 

oharaotfTs 
mote  marked 


Distinct 


Amplioric  Breathing 


L(jw 


Lower 


Uullnw  mill 

nietaElic 

Hotli 

j    cliar&ctcrit    i 
more  marked 


Distinct 


K.  «(|iial  to 

or  IcitiKM 

than  1. 


K.  vt[\ia,]  to 

or  IcitiK^T 

than  L 


E.  lanH^r 
than  1. 


K. longer 
thiin  I. 


VuriabEc 

Oreater 

Variabi* 
Q^reater      ' 

VoriabEe     j 

(iraater      i 

Variable 

Oreator 


L  B  inspiration  ;  K.  =  «xL>]ratic»i. 


Advfintitlouft  sounds.—  A  f^i-eat  variety  of  sounds  to  which, 
as  ft  wbolB,  the  above  t(-'riii  is  applied,  tit'comc-  iLtHhblf  in  lUseased 
conditions  of  the  lungs,  hrtmchi.  and  pletirre. 

Fbiction  Solnd  is  the  nariie  ^'iven  to  the  rubbiiij?.  crepitant^ 
or  creaking  sound  beard  on  ausciiUation  over  the  lari^o  ■^f'ri.ius  aucs 
when  their  ordinarily  smooth  aurfaces  arb  roujfhened,  usually  by  an 
inflammatory  exudation. 
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In  the  c&se  of  the  pleura,  ap&n  from  the  rnbbing  nature  of  the 
sonnd,  its  evidently  supvrticial  cliaraicter,  and  the  fact  that  it  is 
usually  aadible  both  with  iiispiratioD  and  expiration,  help  the  dia- 
gnosis. It  is,  however,  often  verj'  difficult  tn  decide  whether  a  Bouud 
b&ving  a  crepitant  character  \a  of  pleural  or  pulmonary  origin.  In 
quiet  breatbing,  if  the  sound  is  uudible  from  the  very  beginning  of 
inspiration,  or  if  it  only  appears  at  the  end  of  a  deep  inspiration,  if 
it  reroains  uncbatiged  by  cuufj^h,  and  if  there  is  localised  pain  in- 
creased by  inspiration,  it  is  probably  due  to  the  presence  of  a 
patch  of  exndation  on  the  underlying  pleura,  or  of  fine  fibrous 
adhesions.  The  pleural  origin  of  a  crepitant  sound  is  often 
indicated  by  the  disKOvery  of  a  '  rubbing '  friction  sound  in  its  im- 
mediaUf  neigh  bo  urhoo'l. 

A  pleural  friction  rtound  in  the  precordial  area  may  acrjuire  a 
*  to  and  fro  character  and  cardiac  rhythm  under  the  influence  of  the 
nioveinents  of  the  heart.  Such  a  sound  usually  ceases  when  the 
lung  is  fixed  by  holding  the  breath  aftor  a  deep  itispiration. 

Rhoschi  are  dry.  musical  sounds  produced  in  the  broncbial 
lubes.  When  low-pitched,  loud,  and  snoring  in  character,  they  are 
termed  sonorous  ;  when  high-pitched  and  whistling,  they  are  called 
siitilunt,  the  pitch  of  the  sound  being  chiefly  dependent  upon  the 
caUbre  of  the  tube  in  which  it  is  produced.  Sonorous  rhonchi 
usually  indicaU^  that  muoHH  is  present  in  the  large  tubes;  sibilant 
rhonchi  that  thif  lining  membrane  (tf  the  smaller  bronchi  is  swollen. 
The  former  often  disappear  whun  the  patient  coughs ;  the  latter 
arc  usuiiUy  uninfluenred  by  can^di. 

Rhonvhi  may  be  audible  during  either  inspiration  or  expiration, 
or  may  accompany  both  parts  of  the  respiratory  act ;  in  bronchitis 
and  iistljma  tln:*y  ure,  aa  a  nUe,  (^specially  niarkerl  dnrins  expiration. 

Stkuxih  i^i  II  hatnh  vibrating  sound  resulting  from  obRtnictlon  of 
the  larynx,  trachea,  or  a  main  bronchus.  This  sound  may  be 
caused  by  a  variety  of  Irx-al  conditions,  but  is  in  thoracic  disease 
most  often  dne  to  direct  pressure  on  or  narrowing  of  the  trachea  by 
an  aneurysm  or  an  hitrathoracic  tumour,  or  to  syphilitic  stenosis 
of  the  trat'hea,  or  to  bilateral  paralysisof  the  abductors  of  the  vocal 
cords,  the  re.>Hultof  pressure  ou  one  pneumogastric  nerve  or  on  both 
recurrent  larynijcal  nerves. 

K^r.KR  aro  sounriR  praduofd  by  thf  passage  of  air  through  exuda- 
tion in  the  alveoli  or  bronchi,  and  by  the  separation  of  the  surfaces 
of  collapsed  alveoh  or  of  the  swollen  lining  membrane  of  the  finer 
bronchi.  They  vary  mucli  in  character,  being  chiefly  inflaeucedl 
by  the  condition  of  the  Imig.  in  the  nfi<rhbnurbood  of  which  they 
are  prodnced.  The  pcc-sence  of  consolidaLeiJ  lung  gives  a  sharp, 
crackling,  explosive  iiuality  to  the  sound,  whereas,  when  the 
surrounding  lung  is  of  nonnal  texturi'.  it  is  ti.sna!Iy  of  a  bubbling 
character.  Sounds  of  the  first  variety  are  termed  ( 1 )  small, 
(2)  medium,  or  (»)  large,  crackling  or  trepitant  rales. 

(1)  Stmill  cracklin'j  rules  an-  slinrply  defined  crackling  aounda 
of  small  size,  and  often  few  in  number,  chiefly  audible  during 
mspinttion,  but  also  durinc;  expiration. 
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Tliey  indicate  tbe  presence  of  a  lesion  in  tbe  iiItiiimtQ  diviHions 
of  the  bronchi,  or  in  the  pulmonftry  alveoli,  the  Hurroiinding  lung 
bein^  usually  in  process  of  couriolidation.  Sounds  of  this  character 
are  present  when  a  tubercialar  deposit  ia  farming,  or  a  ptjeumouii: 
exudation  is  undergoing  softening. 

1 2)  Medium  crackliwj  rales  are  Hounda  presenting  the  samp 
general  characters  as  the  above,  but  of  larger  size.  They  occur 
duiing  the  softening  of  tuhercuJar  deposits,  also  in  bronoho- 
pneuDionia,  and  in  the  process  of  absorption  of  a  pnenmonic 
exudation. 

(3)  Itargt  crncklinij  rdies  are  sounds  produced  at  the  site  of 
•toftening  in  tbe  lung,  when  the  procesH  ha»  extended  to  Ruch  a 
degree  that  small  cavities,  the  size.iierhaps,  of  a  pea  or  hazel-nut, liave 
formed,  the  aurronndinj^  lung  being  atill  consolidated.  They  are 
osoaUy  (ewer  in  niiiuber  than  either  of  the  former  varieties.  Rales 
of  thin  character  are  of  frequent  occurrence  in  tubE>rciilosifl,  and  are 
also  heard  when  a  pneumonic  area  ls  breaking  down. 

Adventitious  soundrt,  presetitirif:;  a  sharp  ringing  or  nietalU'C 
charactt^r.  are  sometimes  called  '  CfnsoHu^i/ty  ri}lfi^.'  The  term  is. 
however,  founded  upon  a  misconception,  and  it  would  be  an  iid- 
vantage  if  it  were  no  longer  employed. 

Moist  Bounds  produced  in  the  neighbourhood  of  apongy  Inng 
are  termed  (1)  small.  (2)  medium,  ami  [H)  large  bubtlin;,'  or  mucous 
rales. 

0)  fimall  bitbhling  rales  are  sounds  differing  from  the  corre- 
sponding rale  of  the  fonner  variety  in  that  ibey  aru  lesa  sharply 
defined,  and  suggest  tbe  bursting  of  a  soft  bubble  rather  than  the 
explosion  of  a  minute  shell.  They  are  produced  by  tlie  passagL' 
of  air  through  lluid  in  the  bronchioles,  the  surruujiding  hnig 
being  of  spongy  texture.  Sounds  of  this  character  are  htard  in 
cases  of  capillary  bronchitis,  especially  in  children. 

The  term  '  siibcrepitant "  is  Hoiuctimus  apjdied  to  aounda  of  thin 
character  when  the  crackling  quality  is  present,  but  to  a  diminished 
degree. 

|2)  McrliuTii  bubbling  ^('/f.s.—The.'iesoundsare similar  in  (juality 
to  those  above  described,  hut  are  prcwluced  m  larger  tubes,  niid  iwc. 
therefore  of  larger  size. 

(8)  Lanje  bubbUiuj  rr(Jw.--The  characti,T  of  tbe?^L'  sounds  is 
almost  fiiiflicieiitly  nuliuated  hy  the  name.  They  are  produced  in 
the  larger  bronchi  and  trachea  by  the  passage  of  air  thronj,'h  frothy 
macus.aud  are  beard  in  cases  of  bronchitis  and  puluionsiry  engorge- 
ment when  the  vital  powers  are  failing. 

Gunjliru/  niiex  are  large,  liquid  aoimds  of  a  reverberating  clia 
racter :  they  are  produced  in  u  cavity  in  tbe  lung,  and  are  hc;st 
elicited  by  making  the  patient  cough, 

Ctickiruj  soumh. — The  character  of  LheHe  sounds  is  best  illus- 
trated by  whispering  the  word  '  click.'  They  difl'er  from  niles  in 
being  more  'sticky'  in  fjuahiy,' are  produtL-d  duriug  inspiration 
(mly,  and  are  most  often  heard  at  the  apex  of  the  linig  in  tuber- 
culosis.   The  preaence  of  'clicks,'  as  they  are  called  by  those  v 


64  THE    DISEASKS   OF    I'HE    LUNC.S 

ma,k(3  use  of  the  term,   ib  generaSiy  considered   to   indicate  tlie 
eommenconient  of  aofteniiig  in  a  tubercular  Hpposit. 

Tliese  souuda  are  not  diBti]iKuis!ieil  by  Gbrmaii  writers  tvom 
emcklinp;  ntles,  and  it  must  be  adinittL^d  tliat  the  differcuoe  is  but 
slight,  and  with  dirtjciilty  appreciated  by  students  of  anscultation. 

Crcintation  in  a  sounil  almost  exactly  similar  to  thtit  produced 
by  rubbing  the  hair  between  the  fingers  close  to  the  car.  It  re- 
quiroB  no  qualifying  juljcctivt?,  aiich,  for  example,  as  '  fine,'  and  its 
use  slxMilil  be  Htrictlv  limited  to  tioundd  of  thii^  character. 

Crepitation  is  uauyed  by  the  passagu  of  lur  into  vesicles  either 
4:ontuininK  a  fibrinoua  exudation  or  in  a  condition  of  collapse. 

It  is  heard  typically  during  the  latter  part  of  inKpiration  in  the 
early  stage  of  pufumonia.  and  also  at  the  bast's  of  the  lungs  vhen 
In  a  statu  of  osdoina,  lobular  eollaps*?,  and  hypostatic  pneumonia. 

Mdallie  tinkfimj  titul  Amphoric  cclw. — When  asouttd  is  produced 
in  or  near  a  large  dense  walled  cavity  (pulmonary  or  pleui-all  con- 
taining air.  or  in  a  neighbouring  hionchiis  in  comiuunication  with 
it,  the  audible  echo  of  the  sound  ticuuires  a  pi'fuliar  quality,  which, 
when  single,  clear  ringing  and  high  pitched,  is  best  described  by 
the  terms  '  metiillic  '  and  'tinkling.'  When  low  pitched  and  of 
■  buzzing  '  rather  than  '  ringing'  quality  it  is  termed  amphoric  echo. 
The  '  metallic  '  quality  of  the  floujid  is  also  present  in  amphoric 
Licbo  but  is  less  marked.  Soundij  uf  this  nature  may  be  produced 
during  the  act  of  breathing,  by  coughing,  by  speaking,  or  by  the 
movement  of  the  heart. 

Siiccussiott  splash.  A  peculiar  splashing  sound,  described  by 
Hippocrates,  Is  prothiced  by  the  sudden  movement  of  air  and  Huid 
in  a  ravity.  It  is  present  in  cases  of  hydro-  or  pyopneumothorax, 
and  is  elicited  by  shaking  the  patient  or  making  him  cough.  In 
cases  of  thoracic  disease  it  must  not  be  confomnled  with  a  similar 
sotmd  originating  in  the  stomach. 

Belt  sotimi.— hi  pneumothorax,  and  when  a  very  large  cavity  is 
present  in  the  lung,  if  a  coin  placed  ttat  u|hju  the  chest  is  struck 
with  iinolher  coin,  a  sound  like  the  tinkling  of  a  bell  luay  be 
audible  through  the  stethoscope  applied  over  tiie  affectwl  area. 

Pvst-lussivf  siicttoit  is,  as  its  name  implies,  a  sound  of '  sucking  * 
ihamcier  hearil  immf<liately  after  a  cough.  It  is  a  ven-  important 
and  most  tnistworlhy  sign  of  »  cavity  in  the  lung.  For  it;?  produc- 
tion it  is  uecessan.'  that  tlie  walls  of  llie  civity  should  be  yielding. 
90  that  during  tin*  act  of  coughing  It  may  W  couipresstsJ.  when 
m  slightly  hissing  soimd  becomes  audible.  Hy  its  re-expansion  air 
is  drawn  rapidly  through  tlie  bronchial  oiitice.  and  thus  the  sucking 
sound  is  proilnoed.  It  is  soraetuues  called  *  the  india-rubber  ball 
aonud.' 

IVt7«/  puf. — Tliis  sovmd.  as  deseribetl  by  Skoda,  alihongh  the 
term  was  prenouxly  applietl  by  I.>aennec  to  a  sign  the  exact  nature 
of  which  IS  doubtful,  is  a  single,  rather  high-pitched  sound  of  a 
'  pufhng  '  character  which  becomes  suddenly  audible  towards  the 
end  of  inspiranon.  It  suggests  the  impression  that  :i  whiff  or  puff 
of  air  has  been  blown  into  a  small  cavitr  situated  immediately 
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beneath  the-  t'Dil  of  the  stethoscope.  It  is,  wo  beliiive,  a  valuable 
Bign  of  the  prcRence  of  saeciiUted  bronchiefitasia  of  small  size. 

Vocal  E>esonance.— The  voict^  sound,  as  heard  over  the 
healthy  lan^',  t^  difi'uscd,  distaut,  and  low  pitched.  It  vai-ies  in 
intensity  in  different  individuals,  bein;:,'  cbietly  dependent  upon  the 
quality  of  the  voice.  The  vcR-al  resuiianci;  1:^'  uoniially  more  in- 
tense in  the  neighbourhood  of  the  trachea  and  large  bronchi  than 
elsewhere,  and  in  the  right  infraclavicular  re^nn  tliau  in  the 
left.  It  is  (Uminhhe<}  in  intensity  by  the  inierventian  of  any  badly 
conducting  medium  between  the  lung  and  the  chcet  wall,  a  con- 
dition preaent  in  ph-urisy  with  eflfnsion,  in  some  cases  of  thickening 
of  the  pleura,  and  in  pueuniuthorax.  It  l'^  al»o  diniinislied  owing 
to  the  extremely  spongy  condition  of  the  iuny  present  in  eniphy- 
aema.  Occlusion  of  the  bronchi,  owinj:  to  the  prcRenee  of  morbid 
ffrowtlift  in  the  lung  or  mediastinum,  or  of  solid  fibrinous  exudations 
nlliujj  the  tubes,  sueh  as  occasionally  occurs  in  croupous  pneumonia 
[massive  pneumonia),  produces  a  aimilar  offeet.  The  voice  sound  is 
incrfitutetl  in  londiiass,  but  withoitt  alteration  in  pitch,  when  a 
decree  of  consolidation  of  cbe  luu;;  is  present  insufficient  to  pro- 
duce bronchophony,  or  when  tbe  voice  is  transmitted  through  a 
cavity  not  surniunded  byconsolidatf^d  lung  (Flint).  The  conduction 
of  the  M'hispered  voice  is  modified  by  tbe  came  conditions  a»  atTect 
the  loud  voice,  anrl  in  a  similar  manner. 

BRONfHoi'Hosy  is  a  sound  of  variable  inteneity  characterised  by 
eonoeutration  of  the  tnmsmiltcd  voics,  elcvBtion  nf  pitrb,  and  a 
degree  of  nearness  to  the  ear  fallhig  short  t\f  llic  condition  rc(|uisite 
for  itectorilofjuv — i.e.  the  sound,  though  seeming  to  originate  near 
lo  the  end  of  the  stetlioacope,  passes  awiiy  from  tbo  observer,  and 
does  not  appear  to  have  been  spoken  from  the-  end  of  the  instminent 
straight  into  his  ear.  Broucbopbony  is  usually  fonnil  with  bronchial 
breathing,  anri  has  the  same  siKuiHcance.  It  is  normally  preseiit 
over  the  lower  cervical  spines,  in  the  upper  part  of  the  inter- 
scapular region,  and  over  the  stemal  |K>rti<m  of  the  infraclavicular 
rOKioua. 

pECTORiLoguY  IS  by  some  writers  considered  to  be  merely 
an  ex^gerated  degree  of  bronchophony.  It  differs  from  it, 
however,  in  the  fact  thai,  whilst  in  ibe  latter  tbe  iroisr.  only  is 
transmitted,  in  pectoriloquy  urticidatc  speech,  in  addition  to  sound, 
becomes  audible.  I'ectoriloquy  has  been  divided  into  '  broncho- 
phonic  pectoriloijuy  '  and  'cavemoiis  pectorilo(]ny,'  tbe  one  variety 
indicating  the  presence  of  consolidation  of  the  lung,  tbe  other  of  a 
cavity.  If  pectoriloquy  is  accompanied  by  the  chiuMctersof  bronebo- 
pbony  (neamewK  to  tbe  ear  and  elevation  of  piu-li)  tbe  transuiiasion 
U  by  solidified  lung  ;  if.  on  tbe  other  hand,  speech  is  transmitted, 
uid  the  characters  of  bronchophony  are  wanting,  the  inferenee  is 
that  the  pectorilo'iuy  denote.^*  a  cavity  (Flint).  If  words  iirticulated 
in  a  whisper  are  conveyed  to  the  ear  of  the  ausculULtor.  Hhi.\pfrinif 
'^'"toriloquy  is  said  to  he  present.     The  sign  has  the  same  general 

lificance  as  pectoriloquy  of  the  loud  voice.     Bacelli  haa  sought 

prove  that  the  character  of  a  pleural  oftusion  may  be   deter- 


66  THE   DISEASES  OF  THE   LUNGS     , 

mined  by  the  conduction  or  noncoudiiction  of  the  whispered  voice 

{vidf  p.  502). 

(EGOrHONY  is  a  term  applied  to  a  modification  of  the  vocaI 
resonance,  i»  which  the  trangmittoil  sound  has  a  nasal  or  bleating 
character.  It  occurs  in  pleurisy  when  the  araonnt  of  effusion  is 
moderate,  and  is  most  often  heard  about  the  anj^le  of  the  scapula. 
It  was  believeit  by  Dr.  Stone  to  depend  upon  the  interception  of 
the  fundamental  vowel  tone  by  the  exudation  and  the  passage  of 
the  harmonic  overtones.  For  Dr.  F.  Taylor's  views  on  the  subject 
the  cliapter  on  '  Pleuiisy  '  may  be  conaultyd  {vitk  p.  501). 


MENSURATION 

'  Mensuration,  or  the  act  of  measuring,  is  a  means  of  physical 
diagnoeia  especially  applicable  in  diseasoB  and  deformities  of  the 
chest. 

The  methodical  examination  of  the  chest  concludes  with  men- 
suration, by  wliich  means  the  actual  shape  and  dimensions  of 
the  chest  ah  a  whote^  and  the  relative  measurementfi  of  correspond- 
ing parts  cm  the  two  sides,  may  he  ascertained  and  recorded. 

t'hf  iiistruinont  in  general  use  for  this  purpose  is  then/ ntu/ii^/er, 
which  coiisirttf*  nf  two  lengths  of  soft  metal  united  by  a  sliort  pieceof 
india-rubber  tubiuj,'. 

Thu'  centre  of  the  junction  is  applied  to  the  vertebral  spine 
at  the  desired  level,  and  the  metal  pieces  are  uccumtely  mowlded 
to  the  chest  wall,  and  are  marked  where  they  overlap  in  the  mid- 
sternal  line  on  a  level  with  the  point  of  apidieatioii  to  the  spine. 

Thu  iiistnniient  is  now  removed  and  [ilaced  upon  a  large  sheet 
of  paper,,  and  a  tracing  taken  of  its  outline.  The  antero-poaterior, 
traiisver.se,  and  other  measurements  are  ihen  di^tennined. 

In  diaea^es  of  the  lu)ig9  or  pleurn  such  records  are  chiefly  of 
value  in  cases  of  suspected  intrathoracif  turuDur  or  of  pleurisy  in 
the  stage  of  eflTusiou,  or  subaeipieotly  when  eoUapsc  of  the  lu]ig  ha^i 
occnrred  and  trealiiient  is  being  dirt'i-ted  to  promote  its  re-expan- 
sion ;  also  in  cases  of  tuberculosis  in  the  stage  of  ([uiescence  or 
aneat,  whtn  it  is  desired  to  ascertain  Lhf  effect  of  clinuilic  or  other 
treatment  uiran  the  capacity  of  tho  ehest. 

It  is  necewHary  bn  bear  in  mind  that  the  outline  is  that  of  the 
chest  wall  only,  and  that  its;  shape  will  be  altered  by  the  develop- 
ment of  muscle  or  the  deposition  of  fat  as  well  as  by  expansion 
of  the  lung,  a  source  of  fallacy  wliich.  to  Honie  extent,  militates 
against  conclusions  di-'rivcd  chiutly  from  this  mclhiHl  of  examination, 

liy  nieanw  of  a  tape  the  cirenmferenee  of  the  (^hest  can  be 
determined,  and  differences  on  the  two  siiles,  either  during  expan- 
sion or  in  repast.*,  can  be  dctcnnined  by  the  use  of  single  or  double 
tape  measures, 

For  the  detection  of  Hubclavicnlar  depression  the  trained  eye  is 
of  uioie  service  than  any  instrument. 
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CARDIO.P0LM0NAHY   SOUNDS 

Soonds  closely  resembling  tbose  reaultinK  from  orgaoic  disoase 
of  the  valves  of  the  heart,  but  really  protluood  outsidu  the  heart,  an 
freqoentlj  present  in  diseaw  within  the  thorax.  They  are  termed 
fahe  or  cardio-puhnomiry  munnurs, 

The  varioua  conditions  which  may  give  rise  to  tbe&e  sounds  may 
be  clasfiitied  thus: — 1.  Displacement  of,  or  pre.isure  upon,  the 
heart,  the  result  of  difiease  of  (a)  the  luiij;^,  {h\  the  pleura,  {c)  the 
thorax,  or  [d)  the  abdomeu.  2.  Effu^^ion  into  the  pleural  cavity. 
a.  Changes  in  the  pleura  of  the  pripcordial  area.  4.  Chanf^eo 
in  the  lung  overlying  the  heart.     ^).  ChauK't'^  in  the  pericanhum. 

1.  (a)  DispLicbment  of  the  1Jk*bt,  the  Kksilt  ok 
DisRABE  OF  xnE  LcNO. — As  a  result  of  the  contraction  of  a  cavity, 
say  in  the  apex  of  the  left  lung,  the  heart  in  freqiientty  found  dis- 
placed upwards,  or  upwards  and  outwards.  Under  theso  oircum- 
stances  a  syetolie  murmur  is  oftt-n  heanl  in  the  second  or  third 
left  intempaco,  having  its  iimxiiinim  intensity  Hbout  two  inches 
from  the  aige  of  the  steraum.  The  presence  of  the  cavity  and  of 
the  indurated  lung  surrounding  it  intensities  the  murmur,  which  may 
be  BO  distinct  a«  to  be  audible  over  the  ffreater  part  of  the  left  phest. 
This  sound,  though  more  commonly  augi,'esting  aortic  diseiLsi;  or  a 
hiemic  murmur  in  the  pulmonary  artery,  may  he  niistiLken  for 
the  munnur  of  mitrat  regiiri,ntation.  Wluui  the  presence  of  the 
cavity  is  detecLyd,  and  the  displacfment  of  the  heart  r<;co^'nised,  the 
dtfTerential  diagnosis  should  not  be  difficult,  especially  when  the 
somewhat  rare  asaociatio]!  of  tuberculosis  and  valvular  disease  is 
borne  in  mind, 

{h)  PBES6UBE  uroN  OB  DtHrLACESCKNT  OK  TTii:  Hkakt,  thi: 
Rbbl'LT  of  Dibkask  of  thk  Lkft  Plkiira.— Perhaps  of  all  th(> 
imlae  murmura  none  are  more  common  or  present  greater  dJlViL'ulties 
in  diagnosis  than  thoBe  caused  by  pres^^nre  upon  the  heart  result- 
ing from  the  (contraction  of  the  left  side  of  tlie  (-ln-at  after  an  iittiick 
of  pleurisy.  The  pleura  is  probably  thickened,  and  the  Iowlt  lobe 
of  the  left  lung  partially  collapsed,  and  at  each  systole-  a  saunil  is 
produced  by  the  sudden  impact  of  tlie  lieart  displacing  tbi-  (lir  in 
the  larger  bronchi.  This  may  he  audible  not  only  at  the  apex  and 
in  the  axilla,  but  also  at  the  angU*  of  the  left  scapula,  in  the  trochc-u, 
and  in  the  mouth. 

In  one  case,  seen  by  the  writer,  a  systolic  murmur  praluced  in 
this  manner  was  distinctly  audible  at  a  distance  of  two  fec-t  from 
the  patient,  and  the  presence  of  an  aneiirj'sm  of  the  aorta  rom- 
prwsiug  the  trachea  had  been  suspected.  This  iiiunmir  may  be 
present  even  during  attacks  of  functional  palpitation. 

ic]    fJlSPLACEMENT   OF    THE    Uf.\KT    FKOM    UKFOHStlTV    OF    THK 

CHKST.^Mumiurs  originating  from  tliis  cause  are  occasioirally  mnt 
with.  In  a  ease  under  the  care  of  the  writer  the  lower  part  of  the 
Btemam  waA  depres-^ed  to  such  an  extreme  degree  that  by  careful 
measurement   it   was   clear    that    it^    posterior  surface   was    only 

K*2 
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Mp&ratod  from  the  spine  liy  a  iHstancp  of  alinut  two  inchoF.  The 
chest  in  weclion  was  shaped  like  a  crescent  with  blunted  hornrt,  the 
left  one  boldiiifr  the  heart,  aiid  the  orgiin  coiiUl  bo.  80  to  sjwak, 
grasiied  hy  the  hand,  and  all  its  inoTemcntB  distinctly  felt.  In  tlmt 
case  a  loud  si^-atolic  mumiur  was  present, 

(d)  The  Upwahd  Phessure  of  a  Large  ErpusroN  into 
THE  Pkkitoneal  Cavity  is  sometimes  the  cause  of  a  false 
murmur,  systolic  in  time,  and  amiiblf  at  either  the  baae  or  apex  of 
the  heart.  When  the  fluid  is  withdrawn  by  paracentesis,  the 
murmur  disappears.  A  similar  murmur  has  been  beard  in  cases 
of  hydatid  of  the  hver. 

2.  EfFIQIOS     into     the      PlKVBAL     CaVITV.       DlSI'IiACEMKNT 

MntMUB. —  In  some  cases  of  pleural  eflFiiRion.  moro  frequently  when 
the  left  side  of  the  cheat  is  affected,  a  loud  and  prnlouged  syKtoHc 
murmur  may  be  heard,  either  neat  the  apex  or  at  the  base  of  the 
displace*!  heart.  Such  a  contlition  is  likely  to  produce  a  murmur 
either  in  the  pulmonary  artery  or  in  the  aorta  by  pressure  upon  the 
vessel,  or,  what  is  more  probable  w}]en  the  murmur  is  localised  at 
the  apex,  within  the  ventricle  itself.  The  murmur  disappears  on 
the  removal  of  the  fluid  from  the  chest,  in  some  cases  immediately, 
in  others  not  until  some  time  after  the  operation. 

3.  Chanoes  in  the  Pleika  ok  the  Pit.F.criBniAL  Area- — 
The  sounds  simulatin.Lf  cardiac  murmurs  resultui^  from  this  cause 
will  be  found  described  under  '  Fkictiok  Sounds.' 

i.  Chanc;ks  in  the  Lt  n«  ovehltinci  thk  Heakt. — In  the 
subjects  of  pulmonary  tuberculosis  it  is  very  common  to  hear  a 
systolif  murtuur  about  the  apex  of  the  heart,  which  closely  resem- 
bles the  murmur  of  mitral  regurgitation.  Tbe  sound  i.s  causes!  by 
the  impact  of  tho  heart  upon  tbt;  lung  tissue  partially  eousolidated, 
producing  an  audible  sound  by  displacement  of  tlie  air  in  the 
bronchi  in  a  similar  way  to  tliat  already  dcacribed.  It  ie  almost 
always  raoRt  distinct  during  expiration,  is  superficial,  high  pitched, 
and  cliwappearn  when  the  breath  iw  held  after  a  dt^ep  inspiration,  and 
often  beconu-s  imuuliblc  wlien  the  piitient  lies  down.  This  murmor 
may  somotiines  ho  heard  in  the  axilla  and  nt  the  angle  of  the  left 
scapula.  The  most  etmimoii  site  of  a  niunmir  thus  produced  is  not, 
however,  at  the  apex  of  the  hoart,  but  in  the  aecoml  left  ititercostoJ 
space,  about  two  inches  from  tlu^  sternum.  In  doubtful  cases  of 
early  tuberculosis  of  the  left  upper  lobe,  the  presence  of  this 
morbjrl  sound  is  strongly  suggestive  of  cousoli<laEion  of  the  lung. 
In  many  of  tliese  cases,  however,  it  is  probably  due  to  Home  dis- 
placement of  the  pulmonary  artery,  the  rt-atilt  of  the  disease  of  the 
neigiibouring  lung. 

Apart  from  disease  of  the  lung,  a  false  systolic  mumiur  may 
often  be  heard  about  the  cardiac  apex  in  neurotic  subjects  when  the 
action  of  the  heart  is  markeilly  excited. 

5.  Changes  in  the  pEKLCABDirM.  False  murmurs,  when 
due  to  ehrfinic  changes  in  that  uien^brane,  are  frequently  heard 
at  one  particular  spot-  viz.,  tlie  sixth  left  interspace  and  over  the 
seventh  rib  close  to  the  base  of  the  ensiform  cartilage.      Here  the 
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right  ventricle  i»  in  contact  with  tlie  cheat  wall,  iLnO  it  is  on  its 
anterior  surface  that  tbe  '  white  patch,'  due  to  localised  thicken- 
ing of  the  pericardium,  is  moRi  commonly  found.  The  sound 
produced  by  the  movement  upon  each  other  of  the  pericardial 
Burfaces  at  this  spot  is  systolic  in  time,  iiBiially  short,  sharp, 
locahsed,  and  auperiicial ;  it  seldom  acquires  a  blowing'  character. 
In  fact,  it  often  res«mble.s  more  nearly  a  rou|.;h  reduplication  of 
tbe  first  sound  than  a  mnrmiir.  It  is,  perhaps,  doubtful  whether 
the  altered  sound,  which  is  bo  comuianly  heard  at  this  spot,  is  in 
ail  cases  due  to  the  presence  of  a  '■  while  patch  '  on  the  pi-ricH.nlium. 
It  is  especially  common  in  empbysetJia  with  downward  diaploce- 
ment  of  the  heart  The  effect  of  change  of  position  upon  this  aoiuid 
is  variable.  It  may  disuppear  entirely  when  the  patient  is  in  the 
recumbent  iwsicion,  as  often  happene  with  friction  sounds  audible 
elaewhere  over  the  heart,  whilst  at  times  it  ifi  hardly  at  al[  affected 
hy  HHch  a  chauf^'e.  When  the  heart  is  not  displact-d,  a  murmur 
presenting  similar  chiiracters  may  often  be  beard  in  the  fifth  left 
interapace  close  to  the  sternum.  Thickening  of  the  pericardium  ot 
the  left  auricular  appendix  occaAionaUy  produces  a  rough  systolic 
murmur  in  the  second  left  interspace. 

The  following  precautions  should  be  observed  in  the  examination 
of  all  cases  presentLn^  murmurs.  Assuming  that  the  pre»4ence  or 
abcKUce  of  tho^e  consecutive  changes  in  tbe  heart  whicii  are  almost 
invariably  associated  with  disease  of  any  given  valve  has  been 
noted,  if  there  is  still  room  for  doubt,  the  following  points  mui^t  be 
obsenicd  carefully  :    - 

1.  The  exact  period  in  the  cardiac  cycle  oecupieiJ  by  the  murmur. 
False  murmurs  are  often  not  exactly  synchronous  witii  the  com- 
mencement of  systole  or  diastole  ;  they  may  precede  or  follow  the 
one  or  the  other. 

2.  The  site  of  maximum  intensity  Hnd  the  line  of  rondu<:tion  of 
the  murmur.  These  do  not  usually  coincide  with  what  is  found 
with  similar  murmurs  of  organic  origin. 

3.  The  condition  of  the  hmgs.  With  doubtful  apex  murmurs 
evidence  of  pulmonary  engorgement  is  strongly  in  favour  of  organic 
valve  disease,  as  that  condition  is  almost  invariably  absent  in  the 
reflux  af  anfcniia. 

4.  The  effect  of  change  of  position  upun  the  sound.  It  Is 
essential  to  examine  every  case  of  mtspected  lalte  disease  hoik  iit 
tke  siarufiiitj  amf  recumhent  piuithm.  It  may  be  -stated  with  con- 
fidence that  an  opinion  given  in  a  doubtful  case  without  observing 
this  precaation  is  of  no  value.  Functiomd  and  false  murmurs 
often  disappear  when  the  patient  hes  down,  whilst  an  organic 
murmur,  especially  that  of  mitral  stenosis,  may  be  only  audilile  in 
that  position.  A,  murmur  which  suddenly  and  completely  di»- 
appears  when  the  patient  lies  down,  provided  there  is  not  at  the  Hame 
time  any  marked  alteration  in  the  pulse-rate,  is  almost  certainly  not 
due  to  organic  disease  of  a  valve. 

5.  It  is  important  in  all  cases  to  auscultate  the  trachea.  A 
murmur  audible  in  the  trachea  may  be  due  either  (1)  to   the  con- 
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duotiou  of  the  murmur  of  aortic  stenosis  ;  or  (2)  to  the  impulse  of 
ftn  Aneurysm ;  or  (H)  to  tbr  impulse  of  the  heart  causing  jin  air 
wave  in  the  bronchi  and  trachea,  this  hitter  being  by  far  the  moat 
comuion  cause  of  tracheal  niunuursa.  Mitral  murmura  are  not 
Qiidiblt'  ill  the  trachoa. 

G.  Faltie  tnunuur^  often  disappear  completely  when  the  breath 
is  held. 

7.  The  state  of  the  pulse  may  jit  once  npgratire  a  suspicion  of 
organic  disoaat-  founded  on  the  preeenc^i  of  a  murmur. 

J.  K.  F. 
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Acute  inflammation.    Acute  tracheitis.— Catairhal 

inflanjmatioii  uf  Llic  tna-beK  usmilly  ftCLonipiinii -^  a  similar  con- 
dition in  t!ie  larynx  or  bi'onchi.  Au  ordinnrj'  '  cold  '  may  firat  give- 
evidence  of  its  pr&sencG  by  pnidiicnig  a  catarrh  of  t1ie  phar)iix  :  tliig 
may  extend  to  the  Isryiix,  mid  Huhst-ijuently  travel  rlown  the  trachea 
to  the  bronchi.  But  ia  some  caaes  the  iu  (him  in  at  ion  of  the  trachea 
is  primary,  and  tho  change  may  be  locahsed  there  and  constitute  r. 
d&onite  afTectluii. 

Sympt4f}7ui.—A  sense  of  aorenes8  — or,  ua  it  ia  often  termed, '  a  raw 
feeling ' — along  tho  trachtia,  and  particularly  behind  tho  sternum,  is 
the  most  prominent  symptom.  Tlii.s  will  h*'  acuompanieil  by  a 
harsh  dry  cough,  and  possibly  by  pain  on  swullowint'-  If  the 
affection  is  limited  to  tho  traeheft.  the  voiee  will  not  bo  affected. 
Such  geutrul  syinEitoum  as  tinhnatily  accompany  a  .'^evert!  cold  will 
bd  present.  On  larynKoscopic  t-Nanunatiou  it  may  be  possible 
•ve  thp  reddened   and  awoUen  condilinn   of   the   mucous 
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membrane,  and  in  some  caaes  small  ulcers  have  been  prewnt. 
Provided  tbe  cimnge  does  uot  extend  to  tlie  bronchi,  a  favouraljlc 
termination  may  usually  be  boked  for  in  the  course  of  a  few  days, 
bill  occasionally  a  conditaun  of  chronic  inflammatiou  suptrvenes 
and  may  require  more  prolonged  treatment. 

Treatment. — If  the  patient  is  anxinua  to  he  quickly  rid  of  his 
aihnent  he  will  bt?  well  adviswd  to  remain  indoors  in  a  wurra  room 
(temp.  05°  F,)  with  a  bronchitis  kottlo  on  the  lire.  Many,  however, 
regard  the  aft'ection  as  too  trivial  to  juatify  absence  from  work.  A 
hot  linseed-meal  poultiw  applied  over  the  trachea  or  a  imistard-leaf 
at  the  root  of  tbe  ueck  often  givea  relief.  Steam  inhalations  with 
compound  tincture  of  benzoin  (jj  ad  (5j  of  boiling;  water)  have  a 
flootbing  efTect  upon  the  uidamed  miicou<t  membrane ;  they  should 
be  used  for  aboiit  ten  minutei!  at  intervals  of  an  hour  throughout 
the  day.  A  hot  niuptftrd  bath  for  the  feet  and  a  hot  drink  at  Ijed- 
time  are  domostit  remedies  of  approved  valu«,  A  Turkiab  bath 
actfi  well  in  some  cusefl.  Lint  we  have  known  the  dn."  heated  air 
prove  very  irritatiiif^r  to  the  inflamed  trachea.  A  saiine  cb'aphoretic 
mixture  with  a  sedative  (Uq.  ammon.  acet.  5i^  ;  spir.  :etherig 
nitioHi  Hixx :  tinct.  camph.  to.  >iixx;  aq.  caniph.  ud  ^j)  may  be 
taken  every  four  hours,  and  a  saline  purgative  should  be  at!tniiii^terecl. 

Chronic  tracheitis.— This  may  he  a  sequel  of  an  acute  in- 
flamnuitian  which  has  probably  been  neglt'Clcd.oritmay  accompany 
chronic  broncliitia,  pflrticularly  in  the  aged.  It  should  be  twated 
on  the  hties  above  laid  down. 

There  is  also,  however,  a  very  rare  form  of  cbrouic  iutlammationof 
the  trached  attended  hy  great  thickening  of  the  mucous  membrane. 
wbich  in  a  much  more  serionH  aft'ection.  In  Home  of  the  few  caseK 
of  this  kind  which  have  been  recorded  the  disease  has  probably  been 
due  to  syphihs.  The  following  case  is  an  example  of  chronic 
tracheitis,  and  its  recital  will  best  describe  the  symptoms  and 
comphca,lio]is  which  characterise  it,  and  the  treatment  which  may 
bo  necessary. 

Edith  B.,  a't.  *2o,  admitted  into  the  lirompton  Hospital 
December  5,  1887,  under  the  care  of  Dr.  Percy  Kidd. 

Five  yeai';4  iigii  the  hair  became  thin,  buL  she  bad  uo  sore  throat, 
rash,  or  other  syinptome  of  ayphilis.  Cough  baft  been  present  for 
four  years.  Two  years  ngn  the  patient  first  noticed  inspirator)" 
stridor.  Dyspncea  baa  of  late  been  increasing.  a.nt\  she  now  baa 
orthopmr-a  at  night.  She  Ims  had  seveml  attacks  of  bronchitis 
during  the  period  covered  by  tbe  illness. 

Expet'ioratiiiu  is  very  slight  in  amount.  There  has  been  no 
hremoptysis.  Considernble  emaciation  lias  occurred,  and  she  hag 
had  occasional  night  sweats.  There  is  no  glandular  enlargement, 
and  no  dy.sphugia. 

Kxamtualion  of  inrrfiu\ — The  vocal  cords  were  healthy  and 
freely  movable.  Ijow  dorni  in  the  tnicriea,  apparently  about  half 
an  inch  above  its  bifurcation,  a  yellowish-white  swelling  was  seen 
on  the  pngteiior  wall.  This  was  believed  to  be  a  new  growth,  and 
Ihe  treatment  adoptfld  was  undertaken  with  a  view  to  its  removal. 


DISE.\SES   OF  THE   TRACHEA 


73 


On  December  Ifi  the  patient  was  anfpsthetised,  and  Mr.  (iodlye 
performed  tracheotomy  below  the  iHtbiuiiB  of  th^  thyroid  gland. 
The  third,  fourth,  tiftli,  mid  sixth  rings  of  the  trachea  were  dindfd, 
the  incision  extending  to  the  epi»temal  notch.  A  prominent 
fleflhy-looking  ridge  wus  se«n  on  the  poHtennr  wall  of  the-  trachea 
extending'  downwards  almost  to  the  bifurcation.  There  wsh  no 
definite  isolated  tumour.  A  probe  was  paHS(Hl  without  marked 
difticnlty  into  each  main  bronchus.  -luHt  above  the  bifurcation  the 
swelling  appeared  to  he  more  prominent  than  elsewhere.  The  npper 
part  of  the  trachea  was  quite  healthy.  The  surface  of  the  promi- 
nence was  cauterized  with  a  t^alvano-cau.stic  wire  as  far  as  its  lower 
border* 

The  patient  was  verj-  seriously  ill  for  five  weeks  following  the 
opemtion,  which  was  followed  by  bronchitie  and  broncho-pneumonia. 
Subsequently  pericarditis  su- 
pervened, but    ultimately  re- 
co%'erT  wa.t  complete  and  the 
Btridor  diaappeared. 

On  the  day  of  the  patient's 
discharge  the  bifurcation  of 
the  trachea  was  distinctly 
visible  with  the  aid  of  the 
laryngoscope ;  there  was  no 
bulging  there,  and  the  part 
presented  a  normal  appear- 
ance. 

Microscapical  examination 
of  a  small  jxjrtion  of  the 
growth  showed  that  it  wua 
covered  with  stratihed  epithe- 
lium in  place  of  the  normal 
columnar  layer. 

Diphtheria.  In  this 
disease  an  i  \udation  com- 
mencing in  the  larynx  very 
often  extends  to  the  trachea, 
and  thence  to  the  main 
bronchi  and  their  branehcs, 
even  the  KUtalter  tubes  being 
affected.  In  the  tniehea  the 
memhrane  may  form  a  com- 
plete cylinder  loosely  uttached 
to  the  lube,  but  in  the  smtiller 
bronchi  it  is  usually  soft  and 
puriform. 

In  the  accompaiiynig  draw- 
ing (fig.  i-i)  the  appcaranceM 
above  described  are  illiistrutLii. 

Symptoms.— In  n  vm^o  of  Ifiryu^jeal  diiihtheriti  it  is  usually  only 
1  inference  from  the  increasing  severity  of  the  liyspmea,  the  onset 
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of  cyanDsis,  and  the  more  marltert  retitiction  of  the  tower  riba  and 
interspaces,  lliat  llie  iiiembrant>  has  uxteuded  to  tlue  trachea  and 
broDclii. 

Trsatm^ttt. — This  condition  indicates  the  necessitj'  for  tracheo- 
toaty.  When  the  operation  han  been  performed,  nietiibrane  will 
be  seen  within  the  trachea,  and  as  much  uf  it  as  possible-  should  be 
removed  with  a  fpathor  heforft  the  tube  ik  inserted-  fasts  of  the 
lower  part  of  tiie  tnichea  and  larj^'er  bronchi  may  subsequently  be 
expectorated  or  removi.*d  in  a  similar  tuauner.  ouch  cases  are  not 
hopeless,  bnt  the  prognosis  is  very  grave. 

TubeFculosis. — Tnbprcular  disease  of  the  trachea  is  practi- 
cally unluiowu  as  a  primary  alVcctiou,  but  Ja  by  no  means  un- 
common aH  a  complication  of  pulmonary  tuberculosis.  It  is  usually 
met  with  in  casen  in  which  the  larynx  in  also  involved,  but  may 
occiu*  without  any  hiaion  iu  the  latter  aibe.  Both  laembranoua  and 
cartilaginous  portions  are  visually  together  affected,  \m%  the  anterior 
wall  may  show  the  most  advanced  diseaee.  Infiltration  of  the 
mucous  and  submucous  coals  of  the  membi-aDous  portion  is 
followed  by  deep  ulceration  and  thickening.  Small  rotindeil  super- 
ficial erosions  or  ulcera^  limited  to  tlie  mucous  membrane,  are  often 
seen  over  the  cartilages.  As  the  dii^ease  ad^anees,  these  unite  and 
lay  bare  the  cartilat;<.'3.  Tbi^  change,  combined  with  much  deeper 
and  more  extensive  ulceration  and  swelling  of  the  intervening  tisHua, 
often  gives  the  anterior  wall  thf  appearance  of  being  formed  by 
successive  tings  from  abo^'e  ilowiiwanls,  the  Buiooth  nurfuce  of  the 
bare  cartilage  alternating;  witl]  a  ring  presenting  a  coarsely  granidar 
a8i)ect.  In  (ig.  45  the  appt'Brancf^s  just  described  are  illustrated, 
and  the  alternating  smooth  and  rougliened  rings  are  well  seen. 

The  extent  of  the  diseasi'  varies.  In  very  advanced  cases  the 
whole  h'ngth  of  the  tube  may  be  involved,  and  the  lesion  may 
extend  into  the  main  hroncht.  Perforation  may  occur  into  the 
cellular  tissue  of  the  neck  and  be  followed  by  subcutaneous 
emphysema. 

The  cast's  of  pulmonary  tuberculosis  iu  which  lesions  of  the 
trachea  are  uf  most  frequent  occurrence  are  such  as  liavL-  nm  a 
rapid  course  and  have  betm  tharaetfrified  by  abundant  expectora- 
tion of  a  thin  imrulenL  chariictir,  Similar  secretion  can  bf 
obtained  post  mortem,  on  pressure  from  the  cavities  and  ureag  of 
infiltration  and  softening  within  the  lungs.  The  lesion?  are 
occasionally  confined  to  the  trachea,  or  arc  more  advanced  there 
than  in  the  lar>nx. 

In  214  consecutive  post-inortem  examinations  '  on  cases  of 
pulmonary  tuberculosta  the  trachea  was  aifected,  and  the  larynx 
escaped  in  18,  whilst  in  28  of  the  cases  liotb  larynx  and  trachea 
were  together  involved. 

.Sj'/myiioTris.  — As  a  rule  tlie  symptoms  due  to  the  accompanying 
pulmonary  disease  are  so  urgent  as  to  mask  those  of  the  tracheal 
complication. 

'  p.  Jf.  Rttjiifer,  Brnmpton  Hnspitnl,  I698.{>4 
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When  the  larynx  is  also  aefeoted  it  is  still  less  likoly  that  it  will 
be  poaaible to  recognise  the  tracheal  lesion  hy  anydetinite  Byniptoraa. 

Pain  in  the  tracheal  region  iiiuy  be  catiipliLitjeilof,  and  the  cough 
in  such  coses  is  usually  extremely  eevere. 


Fro.  4S.— TrBF.Bcci,Aii  rumATlns  uv   thk  Tiu<ke* 


Treatmfttt.—A  cocaine  spray  (2  to  5  per  cent.)  may  temporarily 
diDiimsb  the  pain  ami  distress iu^i;  cou^'h  which  usually  accompany 
this  affection.  An  iusutllation  of  a  powder  consisting  of  morphine 
gr.   J  with  sacch.  lactia  gr.   ij  is  of  great  service  ■«   "dvanced 
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tubercular  nleeratian  of  the  larynx,  and  may  also  be  used  for  a 
t^irailar  condition  of  the  trachea.  Sedative  mhalatioiis  of  benzoin, 
hyoscyaisme,  hop.couiuiu,  or  chloroformarealsoof  service.  Thecongb 
limy  u.lso  be  relieved  by  the  inhalation  of  ten  minims  of  a  10  per 
cent,  solution  of  iiieuthol  dropped  on  to  the  sponge  of  an  oro-uasal 
inhaler,  which  may  be  worn  for  some  hours  ai  a  time.  In  casom  in 
which  the  condition  of  the  larynx  permits  the  use  of  intratracheal 
injections,  it  is  possible  that  a  aolution  of  mentbol  1 10  per  cent.)  tu 
olive  oil  (5j)  mijiht  give  reliet,  but  "we  have  uo  actual  experience 
of  this  mode  of  treatment  in  cases  of  tubercular  ulceration  of  the 
trachea. 

Syphilis.  The  tnicbea  may  share  in  the  catarrhal  symptoms 
which  occasionally  affect  the  bronchi  in  the  secondary  stage  of 
Rypbilis.  Nothing  very  definite  ia  known  as  to  the  exact  nature  of 
the  lesion  in  such  ca^eB  ;  it  is  possibly  similar  to  that  of  tbe  larynx, 
viz.  a  formation  of  Tniicons  plaques.  Cough  and  expectoration 
arc  almost  inviiriitbly  present.  The  trachea  is  oftiin  the  site  of 
tertiary  sj-pbilitic  leeioiis.  and  as  tbe  majority  of  cases  of  stenosis 
from  cicatricial  contraction  are  of  this  nature,  it  will  be  more 
cGUvenlont  tn  discuss  the  morbid  anatomy  of  the  condition  under 
that  heading. 

Ti'iatment. — The  presence  of  lesions  in  the  trachea  in  tbe 
HecQudary  tutage  of  syphilis  may  be  refjarded  us  a  proof  either  that 
mercurial  treatment  in  the  primary  atage  has  been  neglected  or  has 
not  been  sutliciently  prolonged,  or  that  the  general  health  of  the 
patient  is  impaired.  In  tbe  former  case  a  coiu-se  of  mercurial 
treatment  of  from  one  to  two  years'  dumtion  i^  essential ;  in  the 
latter  the  desirability  of  auch  treatment  must  be  left  to  the  judgment 
of  tbe  medical  attendant.  Iodide  of  potaaaium  in  gradually 
increasing  doses  uiay  be  combined  with  the  mercury.  No  effort 
should  be  ^spared  to  uiiiintiiiu  tbe  general  health  at  us  high  a 
Btandard  as  ^JOHnibk-,  as  inider  sncli  a  condition  antisyphilitie 
treatment  \)*  much  more  likely  to  be  successful.  In  tbe  tertiary 
stage  of  syphilis  it  is  of  course  hopeless  to  expect  that  well-marked 
Rtt-nosis  due  to  the  rontniction  nf  newly  formed  fibrous  tissue  will 
difiapiiear  under  treatniejil  by  nieiciiry  or  iodide  of  pula.ssiuui,  but 
tbeii'  uae  may  fttvouriibly  iiit1iitiu:f  the  course  of  lesions  which  have 
not  advanced  to  this  stage,  and  is  certainly  worthy  of  prolonged 
trial. 

New  growths.— New  growths  me  nut  often  met  with  in  the 
trachea.  Papilloma  may  occur  and  may  br  BuccessfuIIy  removed 
after  tracheoLuniy.'  A  nialiguant  growth  may  originate  in  the 
trachea,  or,  wlmt  is  far  more  cnnnuon.  a  primary  cancer  of  the 
(TsophagiiB  may  involve  the  trachea  by  extension,  It  will  at  first 
cause  dyspna'a  »nd  stridor,  and,  after  .^luftetjiiig  and  ulcenitiou. 
cough  with  expectoration  will  follow.  Such  cases  often  terminate 
by  the  occurrence  of  diffuse  septic  pncnmonia. 

'  See  St.  bart.'s  Uotp.  It'-porU.  vvl.  xviii..  by  Mr.  hutlin.  Kpecimen  I6A60. 
Ht.  fiart.'ft  Honp.  Uuf^eum. 
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Polypi  art'  met  with  in  the  traeh*?^.  but  are  very  rare.  The 
ayraptomfl  will  be  thoat-  of  tracheiil  obstruction,  and  their  sevority 
will  depend  upon  tbe  size  of  the  f^rowtli.  Osseous  awl  cnrtilagiiiDcis 
gi-owths  have  also  been  observed  in  the  trachea,  but  such  cases 
are  exceedingly  rare.  It  may  be  necesaary,  both  for  diaf^osis  and 
treatnieul,  to  perform  tmcheotomy. 

Stenosis. — Narrowing;  of  the  trachea  may  be  due  )«)  to  lesioua 
originating  within,  {b)  to  pressure  from  without,  or  (c)  to  the  trachea 
becoming  involved  by  the  extension  of  morbid  processes  from 
iieighbonrinf,'  parts. 

St/7npto7ns  iind  thayttosis. — Oyspnaa  is  the  moat  important 
synipcom  of  narmwinj^,  to  whatever  cause  that  may  be  -due.  It 
comes  on  gwulually,  and  increases  in  proportion  to  the  degree  of 
stenosis.  When  tbin  i.«  coiiisiderahle  the  dyspnoea  may  become 
paroxysmal  in  chanicter  and  be  so  severe  as  to  threaten  life. 

Orthopncea  may  Ix?  present,  und  short  of  this  the  breathing  is 
oft^n  more  embarrassed  when  the  patient  ia  lying  down,  t'oii^di 
may  be  due  to  irritation  or  to  tlie  collection  of  mucus  behind  the 
obstruction.  The  latter  condition  gives  rise  to  coarse  trachea] 
rAlet?.  and  when  the  ijnantity  of  niucns  is  considerable  may  be  the 
immediate  cau.>ie  of  the  paroxy»<mal  attacks  of  dyspnoea.  The 
breathing  is  accompanied  by  stridor,  chieliy  on  inspiration,  and 
BOggesttng  laryngeal  obstruction  ;  imt  thtr  larynx  on  examination 
may  prove  to  be  uiialTerted,  and  tl»f  atricture  of  the  trachea  may  he 
seen.  On  aascultation  over  the  trachea  it  may  be  poasible  to  deter- 
mine the  site  of  maximum  intensity  of  tlie  sound,  and  this  may  W- 
a  guide  to  the  position  of  ibt^  stricture;  liut  in  rtome  fnaes  the 
stridor  is  most  marked  over  the  larynx,  .\part  from  the  evidence 
obtained  on  laryiigoscopic  cxaminaiion.  the  &igns  indicating  tracheal 
as  distingiiished  frf^n  laryngHal  obsiructian  ari'  that  in  the  former 
condition  the  *  reHpiratury  excursion  '  of  the  la^J^lx  will  uot  be 
increased  anil  the  voice,  although  weak,  will  not  necessarily  be 
otherwise  affected. 

The  position  assumed  by  the  patient  in  the  two  uHections  also 
differs.  In  laryng<--al  obstruction  i^r  patient  as  a  rule  Bits  up  with 
the  head  thrown  hft4l\wardB,  whereas  in  tracheal  stenosis  the  hearl 
is  held  forwards  wit}i  the  face  looking  downwards.  The  breath 
sounds,  though  weu>k,  will  be  equal  on  the  two  eidis  if  the  narrowing 
16  confined  to  the  trachea  ;  but  it  miist  bp  rpmeuibered  that  syphilitic 
lesions  often  atTectoneaf  the  main  bronchi  10  a  greater  degree  than 
tlie  other  as  well  na  the  trachea. 

.\ufrechtbas  recently  described  a  *  mewing  '  inspiratory  luurnnir, 
most  marked  when  ihe  patient  makes  any  bodily  exertion,  as 
characteristic  of  tracheal  atcnoais.  The  same  author  has  obseaved 
(hat  in  some  cases  of  trnebeal  stenoaia  the  harsh  bronrhial  sounds 
normally  audible  over  the  lower  end  of  ihe  Irathea  aje  refjlaeed  by 
soil  low  breath  sounde  of  short  dnratiou  or  are  not  audible  at  ail- 
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A.  Stenosis  moM  Disease  orioinatiso  wrrnra 

THE    TliACHEA 

Stphilitio  Stenosis.— 3f or friti  anatomy.— The  disease  oom- 
menceii  aa  a  localieed  ganimatotis  in  filtration  of  the  inucaaa,  causing, 
in  ihe  early  sta^e,  considerable  swelling.  The  gumma  mav  bv 
absorbed  anil  a  eicjitrix  result,  or  it  may  break  Aavm  and  an  ulcer 
fnrni,  and  this  may  heal  with  tliit  production  of  a  8car.  Portionii 
of  the  cartilages  may  undergo  necrosis  after  perichondritis  and 
may  be  ■expectorated,  or  one  or  more  cartilages  may  be  absorbed. 
On  laying  open  the  trachea  by  section  through  the  posterior  wall 


Flo.    46.^  STMIIUTIt-   STEXUfUH   ■>»    TUX    TltUBEi    «M'    MxK    BhuNI-HJ 


it  may  Iw  found  tn  present  one  or  two  or  numerous  cicatrices,  andi 
in  severe  case*  the  lub*"  almost  from  end  to  end  may  be  covered 
bv  whit«  fibrous  scam  having  a  r.tdiaiin^*  ap}vanince.  The  fiob- 
mucous  lavcr  may  he  extremely  thickened,  nieasuriiig  {>erhaps  a 
quarter  of  an  inch  or  more  on  st-etion,  and  the  hiiiien  may  be  much 
diminished.  The  narrowing  may  he  limited  to  or  most  marked 
at  one  spot,  or  may  exu-nd  for  some  distance.  The  uihv  may  be 
dilated  above  and  Wlow  the  aent  of  the  stricture.    The  disease  is 
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most  often  situated  at  the  Iowm  entJ  of  the  trachrai.  The  accom- 
panyin^r  drawing  i  tig.  4<()  of  n  specimen  hi  the  mutiuuiii  of  rtrompLon 
Hospital  illustiatet)  tbese  changes. 

The  patient  vaa  &  woman  aged  2r>,  whose  case  in  reported  in 
full  in  the  chapter  on  Pulmonary  SyphiliH  (sve  p.  4-47).  The  lesioiitt 
in  the  trachea  are  thus  described : '  *A  few  small  scars  in  the 
subglottic  portion  of  tho  larynx.  Tlifi  lower  half  nf  the  trachea 
wu  marked  by  Dumerous  stellate 
paekered  cicatrices,  involving  both 
membranous  and  cartilaginoDs 
portions,  but  especially  the  latter. 
The  origin  of  the  left  bronchus  was 
represented  by  a  small  opeiiing,juat 
admitting  a  probe.  The  surround- 
ing parts  of  the  tracheal  wall  were 
extremely  fibrous  and  puckered. 
There  was  scarring  in  the  right 
bronchus,  about  the  urigtu  uf  the 
upper  lobar  branch." 

Tlie  following  l«  a  description  of 
the  condition  pre^eut  in  a  case  of 
syphilitic  stenosis  of  the  trachea 
of  many  years'  duration,  illustrated 
in  fig.  47. 

*  On  the  anterior  surface,  about 
an  inch  from  the  lar}'nx,  is  a  patch 
of  Huptirficial  ulceration.  About 
two  inches  below  this  point  the 
trachea  is  markedly  conHtricte<l  by 
a  wcU-defineJ  narrow  ring  of  cica- 
tricial tissue  with  a  sharp  margin. 
Immediately  above  the  bifurcation 
ia  auotber  cuiistrictioii,  producttd 
by  extensive  scarring  and  puckmng 
of  the  wall ;  between  the  two  the 
Inmen  is  narrower  than  normal. 
At  the  level  of  the  lower  stricture 
liiere  is  a  mass  of  indumteil  ami 
pigmented  glands  firmly  uniting 
the  trachea  to  the  aorta.  There 
is  no  ulceration  of  the  lininf;  mem- 
brane, or  other  evidence  of  recent 
change.' 

Stkn'osib  followino  TKAtHKOTo^iv.  Tht"  irritiitioii  cnuned  by 
the  loDg-contintied  presence  of  a  tracheotuiuy  tubr  may  Iciid  to  a 
growth  of  granulation  tissue  which  may  beconn-  organised  into 
fibroid  tissue  and  undergo  contraction,  the  result  being  a  narrowing 
of  the  trachea  after  the  cicatrisation  of  the  wound,     Tlic  term  '  post- 


Fi...  47- 
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Reported  by  Pr.  Percy  KidJ,  Path.  S<ic.  Trans,  vol.  xiitvU.  p.  111. 
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trach&otoraic  veggtations,  or  polypi,'  is  applied  to  thsse  growths. 
The  i^oiidilion  is  most  frequently  met  with  in  male  children,  from  a 
fortnij^ht  to  a  munth  after  the  wound  has  healetl. 

B.  Stenosis  from  Compbe&bion 

Enlahobment  of  the  THYnotD  oLAKD,  either  as  a  whole  or  in 
part,  may  cause  niirrowing,  varying'  in  kind  and  tle^free. 

FIk-  -IH  illustrates  the  altenttion  in  the  lumen  of  the  tube  which 
m&y  result  frgm  enlargement  of  the  isthmus  and  both  lateral  lobes 


Fi<>.  iH.^STKKaHift  III'  TKK  Tu-iciiKA  riutii  K.suiituEumrr  w  tbb 

TllYBl'll'    Gl.\SI' 

of  tile  thyroid.  The  transverse  disiiueter  ia  ?f-en  to  be  diminished 
til  such  a  dogree  that  the  walls  are  almost  ij]  cuntacl.  lielow  the 
site  of  narrowing  the  tnichea  is  dilated.  Tlir  middle  lobe  was 
spherical,  as  tar^e  as  a  tennis  ball,  and  lu  an  advanced  stage 
of  colloid  Jegeneralion.  I'oih  lateral  lobes  were  considerably 
enlarffe<l,  and  were  compresstnl  by  the  cer%ncal  fa-icia  and  muscles. 
The  lower  part  of  the  traclu-a  was  coat^-d  with  a  false  membrane, 
consisting  of  inspissated  pus.     The  goitre  had  been  present  for 
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eight  years.    Death   waa  due  to  extensive  tabercular  diaease  of 
the  tun)js. 

The  alteration  in  the  aiis  ajid  luiuen  of  tlit  trachea  illnRtrated 
by  figs.  4!>  and  W '  waa  producefl  by  a  growth  contaiuiag 
within  a  fibrous  capsule  glandular  HtructurE)  similar  to  that  of  the 
thyroid  (?  parathyroid).  The  specimen  waa  takeu  from  a  inan 
aged  86,  who  waa  found  dead  in  a  street  ftdjoiniijg  the  Middlesex 
Hospital.  No  history  of  the  case  could  ho  obtained.  The 
tumour  wjia  posaibly  a  parathyroid  embtdded  in  a  thick  fibrous 
capsule.     The  inner  segment  was  firmly  fixed  to  the  trachea  from 

the  fourth  to  the  ninth  ring. 
The  central  part  of  the  tumour 
exhibited  under  the  microHcope 
the  characteristic  structure  of 
the  thyroid  glitnd.    The  capsule 


Fifl.  ,J0.-  ^SP.C■TIyN  111  IHK  ORiiftTK 
A^i^  itf  TIIK  ItlSTAINBr-  TVMOl  U 
*NII    TkAI  IIKA,  HMIlHTMl   TUT   UF-OHKK 

or  STEXtMiia  (sathha:.  mzk) 

consisted   of  dense   laminrp  of 

fihrouR  tissue,     The  cyst  on  the 

f      .„     ...  .,.  thyru-hyoid  raembrane  (fig.  40) 

vm>  Gland  bthvctdbe  toju-MSHiN..      was  due  to  an  enlargement  of 
TBE  TuACBKA  tliB    buTsa    w  hich    is    usually 

prpaent    between    the    boily   uf 
the  hyoid  bone  and  the  thyro-hyoid  tnembraut-. 

The  effects  produced  by  an  enlargi-Mieiit  of  one  lateral  lobe  of 
the  thyroid  are  similar  to  those  illuatratsil  by  fi^,'s.  411  and  hO. 

The  trachea  mny  be  compressed  from  the  front  by  an  enlarge 
ment  of  the  isthinas  of  the  thyroid  glaml,  and  in  cases  in  whicli 
the  eiilttTgement  is  extreme  its  lumen  may  be  almost  obliterated. 

Enlarged  glands  may  compress  the  trachea  and  cause  thinning, 
erosion  or  narrowing.  In  the  neck  the  enlargement  may  be  due  to 
various  causes.     It  is  rare  in  adults  for  tubercular  glanda  La  cause 

'  Sw  Brit.  Afrd.  Jmir.  March  2.  iMy/i,  p.  4C3,  CHniciil  Lecture  by  Mr. 
J.  Bland  Sutton. 
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florions  comproBsion,  although   in  children  thte  may  oocar.    Mr. 

Mukina  has  reported  a  case  '  (a  child  let.  3  years)  hi  which  a  SQp- 
[mrating  gland  caused  death  by  preasare  on  the  trachea  without 
tho  ocourrencc  of  pf^rfomtion.  In  a  case  in  an  adnlt  recently 
under  the  writer's  care  in  the  Rrompton  Huspital,  F^lIUlda  enlarged 
from  tuberciiloBis  caused  such  u  dejjree  of  displacement  of  the 
larynx  and  trachea  that  tho  apex  of  the  thyroid  cartilagd  lay 
three-fifthfl  of  an  inch  tu  the  opposite  side  of  the  median  Hue.  In 
Mjliiitltji  tlif  glauda  of  the  neck  may  enlarge  and  eomprees  the 
trachea,  and  the  enlargement  may  even  be  so  considerable  as  to 
aiti^ge&t  a  diagnosis  of  lymphadennma.  The  lower  part  of  the 
trachea  within  tho  thorax  may  be  compreaaed  hy  enlaTifed  glamh 
or  by  a  nmiimtftmi  ijrouth,  and  in  both  cases  the  main  bronchi 
may  aUo  be  involved. 

An  A.VELuvs.M  of  the  carotid  or  innominate  artery,  or  of  the 
transverse  part  of  tlip  arch  of  the  aorta,  may  compress  the  tube, 
and  au  abKcee.t  due  to  caries  of  the  spine  may  have  a  similar  effect. 

Si/viploms  and  dhujnosi.i  of'  compicision,-  lu  the  majority  of 
eaees  the  cause  is  obvious,  but,  if  not,  a  carefnl  examination  of 
the  upper  part  of  the  thorax  must  lie  made  for  signs  of  aneurysm 
or  tumour.  The  presence  of  'tracheal  tugging,'  with  feeble  or 
absent  breath  sounds  over  the  left  upper  lobe,  points  very  strongly 
indeed  to  aneurysm.  The  differential  diagnosis  nf  these  two 
conditione  is  fullv  discussed  in  the  chapter  on  Mediastinal  Tumours 
(p.  091). 

U  is,  however,  possible  in  cases  uf  compression  hy  an  aneurysm 
or  growth  thai  uarrawing  of  the  trachea  may  be  accompanied  b; 
paralysis  of  the  intrinsic  muscles  of  the  larynx  froui  implication  of 
the  vagus  or  of  one  nr  both  recurrent  laryn^'eal  nerves,  or  by  fixation 
of  one  vocal  curd  fi'otu  local  di-seiise  of  the  larynx."  In  such  cases 
the  diagnosis  may  present  some  dilKculty. 

The  patient  from  whom  tlie  spt*cimim  illustrated  in  fig.  47 
(p.  7i))  was  obtained  was  long  btlii-ved  to  be  the  subject  of  an- 
eurysm of  the  uortH,  owing  to  the  fact  that  in  addition  to  the 
tracheal  stridnr  there  was  tixation  of  the  one  vocal  cord.  On 
autopsy  this  was  found  to  be  due  to  local  tuberculous  disease. 
and  not,  as  was  expected,  to  pressure  on  the  recurrent  laryngeal 
nerve. 

It  may  iJso  be  difticult  to  distinguisli  between  the  symptoms 
arising  from  the  presence  of  a  mali^mnni  giowth  originating  in  or 
invading  the  trafhea,  and  narrowing  due  in  syphilis.  The  longer 
the  tmclieal  symptoms  have  lasted  without  producing  definite  signs 
of  stenosis  the  more  prohable  it  is  that  thev  are  due  to  syphilis. 

Marked  stenosis,  when  the  symploius  arc  of  recent  dale,  points 
to  the  presence  of  a  growth. 

'    l'0lll.  SiK\  7V(l«f.  M'l.  ^\\v, 
*  Ibuf.  vol.  xxiv  p.  I'i. 
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C    Srsxosia  nio«  Extenhios  to  thk  Trachea  ok  Dihkase 

IN    NeIOHUOL'KING    BTKn-TUKEH 

This  oocurs  mo»i  frequently  in  inuli^iiant  diHeas«  of  the  who* 
phagiia,  utd  owing  to  the  fact  that  in  some  casee  of  that  nature 
d>-ipbaf^a  is  rery  slight  or  even  absent,  the  Qrij,'in  of  the  diseaRB 
in  the  a?soptiagU9  often  retuaii)!4  unsuitpuctoil  up  to  the  time  of  the 
patient'9  death.  I*rimary  malignant  clisefne  of  the  bronchial  or 
loediaHtinal  f^landa  may  also  invade  the  trachea  and  caiiae  narrow- 
ing of  its  lunicn. 

Treatment  of  stenOBls.— It  may  become  necesaarj  to  resort 
to  tracheotomy  in  the  event  of  the  narrowing  tending  towards 
OGcIttsion. 

It  is  scarcely  necet<sary  to  point  out  that  bii-fore  the  operation  is 
decided  on  it  is  absolutely  necp^sary  to  dctfrmine  the  site  of  the 
obatmction,  and  to  makf>  miw  Chat  the  traclifa  can  be  opt^U'ed  below 
it.  A  careful  eKaiuinatiuu  of  spt'cinien:^)  of  tracheal  syphilis  will 
show  that  in  such  oases  the  operation  can  rarely  he  of  much  somce, 
owing  to  the  fact  that  ihf  disease  in  either  not  Hu(!iciently 
locAluod  or  is  aituated  too  low  down.  It  may,  if  unsaccesBful,  do 
bann,  an  it  renders  the  cough  loss  effective ;  and  as  in  such  oa.sG8 
expectoration  ia  often  profiine,  if  it  is  allowt>d  to  accumulate,  in- 
flammation and  K^ngrene  of  the  lungij  is  VLTy  lik-ly  to  follow. 

Id  cases  of  comprt-asion  of  the  trachi-a  asscitiated  with  bilateral 
paralyMH  or  Hpasni  of  the  intrinsic  muscles  of  the  laryiix  from  the 
{iteuure  of  an  aneurysm  or  tutnuiir  upon  uni'  vagus,  or  from  the 
implieetion  of  both  recurrent  laryngeal  nerves,  tracheotomy  may 
gnv  gnat  relief  for  a  time. 

Paroxysmal  dyspn<ra  from  coni]>ressiou  cif  the  trachea  by  an 
anearrsm  may  ho  relieved  by  inhalations  of  oxygen.  In  a  case 
recently  nnder  the  care  of  the  writer  thif<  treatiuont  alone  ^nivc 
relief.  Subcutaut^uus  injections  of  i_'tht.'r  (ni  x  |  or  ^Irychnia 
(gr.  Vo'a'o)  ^^  inhalations  of  chloroform  may  also  be  tried.  A 
tnixtore  containing  ether  and  ammonia  may  bu  ^nvcn  as  a  stinuilant. 
and  will  also  aid  ihe  patient  in  >!ttUuK  ric|  uf  accumulated  mucus. 
In  cases  in  which  this  tatler  symptom  is  not  )ironntH-nt.  and  whtTe 
there  is  considf-rahle  nervous  distrr-sa.  inm-phjji,  may  bo  nijacted 
«abcataneou]<ly.  If,  as  mnnetiiiLfi^  happi-its,  Lhe  true  cause  of  the 
paroxysms  of  dyspna-a  has  not  bun  recotjnisid.  and  a  patient 
mfiFering  from  comprefision  of  tin-  trarhea  by  an  ani-nrysni  of  the 
ttmntTerae  arch  of  the  aorta  has  JHi'n  treated  for  '  bronehitis  and 
emphysema,'  rest  in  bed  with  gnuhially  iii(.Tt'asin'„'  dosfs  uf  ioditle  of 
•vill  bo  quinkly  follnwtd  by  -jn  at  rplicf  to  tho  .-tyiiiptoniH. 

PERKORATKjN    tJK   THK   Til.^fllKA 

chea  may  be  pcrforatL-d  by  a  caseous  lymphatic  gland  or 
"sm,  or  by  a  growth  oriHiuating  in  the  ii'>ophagiis,     A 
us  may  also  penetrate  th<:  iruclu-a,  bvit  such  an  ovent 
rrence, 
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If  a  glaod,  after  perforating  the  tube,  should  undergo  gradual 
disintc^ation.  a  diffusB  bfoncbn-pneumoniB.  or  tuberculosis  may  be 
set  up,  and  may  prove  fatal.     If,  as  occnrred  in  a  case  obaer\-pa  by 

the  writer,  u  communication  h  NiuiiiltaueouAly  edtabUnbed  witli  the 
cesophagus,  diffuse  gangrene  of  the  lung  may  follow, 

In  i-are  cases  the  gi-eater  part  of  the  gland  is  discharged  as  a 
solid  mans  into  the  trachea,  a.n  event  which  may  be  imnieiliately 
followed  liy  death  from  asphyxia.  Fig.  '>1  iilujitrates  such  a  case. 
The  [latient  was  a  boy  tet.  7  years,  admitted  into  the  Hrompton 
Hospital  for  a  croupy  cough  and  slightly  Ktridulouti  breathing. 
He  was  apparently  in  fair  health  in  the  afternoon  and  was  walking 


y  ■''r^JF''vi\^>'^»^*' 
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about.     During  the  night  he  suddenly  jumped  up  in  bed,  Bcreamed. 
and  gave  a  croupy  cough.    Death  &t)ni  asphyxia  occurred  in  leaa 

than  ten  minutes.' 

A  calcareuti.'^  K^aikd  may  rupture  into  the  trachea  and  also  into 
the  aorta,  and  ^uilden  death  may  occur  from  hii-morrhaf:{;e  into  the 
lunge. 

The  accompanying  clmwing  (Jig.  r>2)  ilhistratef  the  effect  pro- 
duced upon  the  trachea  by  pertoiution  of  an  aueurysm  of  tlici  in- 
uuiniiiate  artery.  The  small  nipide-like  projections  indicate  points 
where  rupture  was   ijupendinj,-  from  gradual  eroaioo  of  the  wall. 

'  Tbe  caw  IB   roportod    ly  In*.  I'urcy  £id(l  in  t\\v  Pathological  Societi/M 
TransaetianK,  vol,  xxxvi.  p.  1C4. 
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The  Hpecimeu  was  taken  from  a  man  who  was  brought  into  the 
Middlesex  Hoflpiul  dead.     No  history  of  the  case  coiild  be  obtained. 

Synmtoms. — The  rupture  of  an  aneuryani  will  be  i mm cd lately 
ftdUnred  by  ha-moptTsifi,  which  is  usually  quickly  fatal ;  but  in  uuine 
eaaes  only  Alight  leakage  occurs  at  first  and  life  may  he  prolonged 
for  a  few  days  or  mure.  The  bsmorrha^e  may  cease  and  recur. 
The  results  of  perforation  by  a  gland  have  already  been  ilc>)cribed. 

Perforation  by  an  abscess  will  be  followed  by  the  expectoration 
of  the  pu8,  but  probably  a  certain  quantity  will  be  inhaled,  ami  if 
death  does  not  immediatc-ly  occur  pneumouia  may  supervoue. 


Fm.  fi2. -PeKWIIATIiiX   UK    [Ht.    TliiillKA    hV   AS   ANBURTBM   HF   THE 

Ix.NoMi>ATr   \nrKiir 


Foreign  itoDiKs,  A  foreign  body  is  toore  likely  to  lodfje  in  one  of 
bronchi,  espfcially  the  right,  than  iu  tin-  tratheii.  as  after  iiasHing 
-  larynx  it  is  nut  usually  urrt-sted  abovt-  the  bifurciition.  A  great 
iety  of  substances  too  imiutrone  to  mention  have,  however,  beeti 
ad  in  the  trarhea. 

*  '»in  may  become  itupiictt'il  in  the*  trachea, and  it  may  be  pofisildf, 
aid  of  the  Itimtgf^^n  rays,  to  cletonnine  its  exact  poKition. 
a  case  undpr  the  care  of  the  writtr  a  p^irtion  uf  a  tumour     a 
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Karcoiim— whicb  hnd  W&n  ninalijt^il  by  extension  into  a  large 
bronchus  into  the  form  of  »  solid  cylinder,  became  detached,  and 
was  driveu  during  an  attuck  of  coughing  iuto  the  ti'achea.  and 
becomin<;  impacted  below  the  vocal  cords,  caused  sudden  death  from 
aspbyxiu. 

Symptotnx.-  Museums  coutuin  a  Ioa'^c  number  of  epccimenB 
ttbon'ing  portions  of  meat  and  otlier  gubsttinet^  impacte<l  in  the 
luj^i  aud  extending  through  the  glottis  into  the  trachea.  In  such 
cues  dtiath  from  asphyxia  i>:  immediate.  When  tliu  body  in  of 
srunller  size  am)  passt'<^  the  larynx  its  presence  in  the  trachea 
causes  dysprnva,  varying  in  degree  with  the  amount  of  obstruction 
to  the  breathing'  Violent  s<pa8in  is  t^xcited,  jmrticularly  by  bodies 
with  ruughejied  surfaces,  and  this  by  still  further  naiTowing 
the  tube  increases  the  dyspna-a.  In  all  the  cases  here  described 
sudden  asphyxia  was  produced  by  the  body  heing  forced  by  violent 
cough  against  tht°  uuder  iiurface  of  the  glottis.  A  body  such  as  a 
fish  bone  may  bcoume  Hxed  in  the  wait  of  the  trachea  and  may  not 
cau»e  obstructiou.  although  it  will  give  ri^e  to  pain,  especially  when 
the  trachea  is  moved  in  the  act  of  swallowing. 

7'reatment.-  If  the  foreign  bo<ly  can  be  seen  on  tracheoscopic 
examimition.nr  if  it-^  piK^itioii  Img  been  determined  )<y  the  aid  of  tlie 
Kiintgeti  rays,  an  effort  may  he  made  to  remove  It  by  the  use  of 
long  tracheal  fore«'ps,  an  operation  rerpiiring  for  success  considcrabU' 
skill  and  some  good  fortune.  This  falling,  tracheotomy  should  be 
performed. 

J.  K.  F. 
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„         o/  capUlary  fnoi\chitU S9 

A  catarrhal  iatianimation  of  the  broncMal  tubes,  of  whicli 
the  chii'f  svnipt(»Tn.'i  are  ct>uj:|;h,  expectoration,,  and  tlyapncra. 

Classification.— The  varititius  uf  brancbititi  aw  80  immtrous 
that  ft  Binf?]e  description  will  not  sultico  for  all. 

The  c<i;irse  of  the  diaeiLKt-  is  tlte  hii-tis  for  th(^  first  subdivisiuii 
inU>  the  (icuti:  fLnd  chronic  totms.  The  size  of  thu  tubus  atfeeted 
has  sach  an  important  intliienci-  upon  tlic  sevoritv  of  tfie  ;ittfick 
that  a  nepiirate  account  is  iietiessary  of  lininrhitit  uf  the  Smulter 
Tubes.  The  {iisease  occare  as  a  complic!itii)n  of  so  many  and  8ucb 
diverse  diaordera  ua  to  reqiiirc  consideration  imder  ilu-  hoail  of 
Secontimy  UronrhUfK  \  and,  lastly,  li  sppci.T.1  and  rare  form  of  tnthini- 
ination  of  a  different  character — Pltutic  fimitchilis  is  m  clearly 
marked  off  from  any  of  the  preceding'  varietius  as  tu  constitute  practi- 
cally a  fifparate^  diaeaee.  The  disteaKP  will  bo  dp-tcribed  under  the 
following  headings  :  1.  .\ciite  liroitcliiti.s  (a)  of  the  Lar^^er  Tubes  ; 
(6)  of  the  Smaller  Tabes.  2,  f'hronic  Jlroncliitis.  .'!.  Secondary 
Tlronchitift.     4.  Plastic  lironchitiR, 

(a)  ACrTK   BRONCHITIS   01    THK    LAIUiKIt  TUItES 

Morbid  anatomy.  The  Krst  change  obsen'od  in  InHani- 
mation  of  the  bronchi  ia  hyper»-niia  of  the  veaaels  of  the  inner 


&8 


IHE   DISEASES  OF  THE   LUNGS 


fibrous  coat^  which  beconiGs  awollen,  relaxed,  softened,  and  infil- 
trated with  lymph  oells.  This  is  folluwud  by  cedema  of  the  baec- 
mont  niarabrane,  the  surface  of  which  now  presents  a  wavy  and 
toUled  appfarancB. 

These  changes  in  the  basement  membrane  loosen  the  attach- 
ment of  the  cihatod  columnar  epithehum,  which  separates  in 
patches,  and  is  shed  into  the  lumen  nf  thE>  ttilie,  whence  it  is 
cither  expectorated  or  inhaled  into  liner  tubes.  From  the  flat  cells 
of  the  deeper  layer  of  the  epithelium  tbns  exposed,  new  cells 
presenting  Vfirious  transitional  forms,  oval  or  p)-riform,  continne 
to  bit  produced,  cast  off,  and  e\pectorate<1,  along  with  the  masses  of 


b  — 


Kui.  .'iH.     At  rrr.  lt»i>M-iiiTi« 

Tnui>Ti-rv  MH'^K-n  <•(  iuihIIuiu-»1m*1  liftm-I-itN  •tiimtng  lit)  nit>Ri<icps*  iiiKlii»tlofi  wltli 
parttjil  i-tn  »r  c|dltipliiiii> :  ^ti  tlrUrlir<1  rtulhriiutn  tn  Inntni  nf  IwmeliUs  cmbnlilcd  im 
crlliibr  rsi»l«Uiia  :  ir)  ■fiilidliwi  Inian  :  i.tt}  irribtvavliU  Indltntiun. 


leucocytes  which  have  left  the  congested  \t'S3<-ls.  As  the  changa 
projiressos,  all  the  structures  of  the  hronihial  wall  become  in- 
volved, ajid  leucocyiea  inliltmte  the  muscular  and  outf-r  fibrous 
coats,  and  in  the  latter  many  larger  tlatteued  cells  are  seen :  these 
probably  arise  from  proliferation  of  the  lymphatic  ondotbeUum 
(Humilt<m). 

The  hypern-mia  of  the  nmcou:<  glands  uf  the  bnmcbi  leads  to  au 
enormous  incrfiuie  in  the  sc^cretion  i>nd  discharge  of  mucus,  the 
epithelial  and  secreting  elements  nf  tho  jjlands  undergoing  at  the 
saute  time  a  prxvess  of  <les<|uamHtion. 

These  chal^}^■1t  nalurally  cause  considerable  narrowing  of  the 
tubes,  some  of  the  finer  bronchi  being  completely  occluded.   Around 
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the  latter,  areas  of  oollftpse  and  bronclio- pneumonia  are  frfiquently 
fonnd,  eHpecia3iy  in  Khildren,  the  occlutleJ  tubes  beiii^:  not  ini- 
oommonly  diluted.  Tht>  lymphatic  glands  along  tbe  main  bronchi 
and  at  the  root  of  tbe  lung  are  enlarged  from  hypermmia,  and  the 
nerve  ganglia  are  congested. 

On  vost-TTU/rtem  cxumination  tbe  lungs  arc  usually  large  and 
heavy,  out  nowhere  completely  consolidated.  Areas  of  collapse, 
if  present,  are  sharply  defined  and  of  a  deep  purple  colour.  The 
broncliial  mucous  membrane  prtaenta  a  velvety  Orppearanoe  and 
still  fthowB  the  effect  of  hypertonia,  but  this  is  probably  in  all  cases 
less  marked  than  during  life.  The  larger  tubtt^  contain  much 
mucopurulent  .secretion,  and  on  section  b£<ads  of  put^  may  be  stpioczt-d 
from  the  finer  bronchi.  The  posterior  part  of  both  the  upper  and 
lower  lobes  may  be  almost  solid  from   ccdeiiia,  collupHe,  and  con- 

festion,  a  morn  or  less  frothy  watery  Huid  pouring  out  on  pressure. 
impbysenia  is  commouly  present  upon  the  surface  and  along  the 
margins,  varying  in  evtt-nt  accordiDg  to  the  nature  of  the  case, 
being  often  in  part  a  relic  of  previous  atta,ckg  of  bruncbilis. 

Ihe  right  cavities  of  the  heart  are  dUated  and.  tilled  with  blood. 
and  the  tricuspid  valve  nmy  show  marked  incompetence.  When 
the  [tatient  has  succunnbed  to  an  :icute  attack  which  has  supervened 
upon  a  uhronic  condition,  an  event  of  by  no  meuns  uuconimon 
occurrence,  hypertrophy  of  ihe  right  ventricle  will  also  be  present. 
Dilatation  of  the  large  vessels  carrying  blood  to  the  right  side  of 
tbe  heart,  and  congestion  of  the  organs,  which  they  drain  <.-itber 
directly  or  indirectly,  are  necesiiiary  consequences  of  the  cardiac 
lei^iona. 

Etiology. — A  chill  from  exposure  to  cold  is  the  imineiliiate 
exciting  caus<!  in  nmny  eases  of  bronchitis.  It^  mode  of  action  in 
this  as  in  other  affections  is  obscure,  and  itn  imiionancf  as  n  factor 
in  the  causation  of  disi-ase  has  possibly  been  oviT-cstimated  ;  but  as 
regards  catarrh  of  tinj  respiratory  passmges  the  bolii-f  in  it  remains 
unshaken.  Thu  effects  of  a  chill  itri'  divfrse.  This  may  be  explained 
by  thf  fact  that  almost  {.-very  individual  has  his  "  weak  puiut,'  and 
in  some  at  least  this  is  an  undue  .susceptibility  of  the  mucous 
membranes  to  catarrhal  inftamination.  In  coM  iiud  ilamp  climates, 
and  e«pt'cially  in  the  winti>r  months  and  during  the  prevalence  of 
cold  winds,  which  in  this  country  blow  most  conuuonly  from  the 
east  and  north-east,  attacks  of  bronchitis  are  of  most  freijuent 
occurrence. 

Impiiritjf  of  the  air,  from  whatever  cause  arising— e-g".  over- 
crowding, deficient  ventilation  In  gas-lit  workriwius,  the  presence 
of  fog,  or  of  irritating  dust  in  anspi-nsion  in  the  air^i.s  anotlier 
important  factor  in  producing  the  disease,  the  condition  acting 
either  by  its  direct  effect  iifion  thi;  mucous  niendiraue,  or  by  lowering 
the  resisting  power  of  the  individual  exposed  to  the  injurious 
influence.  Tliat  prevtou.s  attacks  increanie  tbe  Uuhility  to  the  affee- 
n  is  undoubted,  and  that  this  is  in  great  part  due  to  theemphysenm 
*ebind  is  highly  probable. 
ae  special  liabihty  of  the   subjects  of  spin<tt  curvature  to 
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bronchitift  arises  A-om  ttie  dlfltortion  of  the  chest  th6mh)>  enuiled, 

ami  ila  elVect  upon  the  lungs-  In'  cases  of  lateml  curvature  the 
posterior  g^iurt  of  the  Umg  on  the  convex  aspect  of  tlie  curve  tends 
to  become  eongc'stful  and  coUftpseil  from  narrowiiij*  of  the-  chest,  ami 
the  u}]i>o,site  Inn^'  itnderKoeH  coxiipeiieatory  milai'i^etnent.  Cough  in 
excited  by  the  >c-<jii^'v3tii>n,  emph/seuia  follows,  and  tbu  Uability  to 
bronchitis  thus  bfoonics  eatabliKhed. 

Ohstrucihm  to  the  circidatiim  of  the  blood  through  the  hinga, 
such  tw  occui'3  in  chronic  valvular  disease,  by  ii]dm.-iiiK  pulmonary 
congestion,  Ijeuomes  an  ioipoLtaut  (-tioiogieal  factor  in  btouclulia. 

Weakening  and  destruction  of  tlic  elastic  tissue  of  the  lungs,  and 
the  cbauge  which  follows  thereupon  -i.e.  »'yw/j////.s/!fHu  — by  giving 
peimauence  to  conditions  favourable  to  the  ali>M.-ase,  also  increase 
the  tendency  to  its  recniTence. 

Whatever  views  may  he  held  as  to  heredity,  it  will  hardly  be 
denied  thut  parents  uiay  tniiiHiuit  to  their  offspring  a  constitution 
lacking  in  tht'  resistinj^  powfr  to  dist-ase  pOKsessed  by  the  healthy 
orfjaLiisiB.  It  is  at  any  rate  probable  that  this  lack  of  resisting 
power  niay  specially  all'ecl  certain  organ;?  or  tissues,  such  an  those 
of  the  respiratory  system,  or  the  iniicous  tut^inbranefi.  If  thin  is  so. 
it  t'olloWH  that  a  peculiar  liability  tii  catarrlial  Inflammation  may  be 
inherited,  a  conclusion  fully  justified  by  eliuieal  experience. 

The  presence  in  the  iiody  of  some  /<u;c  material,  whether 
derived  from  without,  as  in  the  case  of  many  of  the  acute  specific 
discasos.  especially  measles  and  typhoid  fever,  or  from  within,  as 
in  gout  and  chronic  Briglit's  disease,  is  alno  a  frequent  caa»^e  of 
broncluiiii. 

Symptoms  and  course.  An  attack  of  acute  bronchitis 
may  vary  in  SL^venty  from  that  of  a  mild  catarrlial  inHamrnatiou  of 
the  ti-ai'hea  and  larger  bronchi  from  wliit-h  recovery  follows  in  a  few 
dayir.  to  that  of  a  severe  or  fatal  illness  ;  but  the  cardinal  aymjitoms 
—cough,  expectoration,  and  dyspnrca-  lire  never  wholly  absent. 
This  HtateniE-nt  may  pusn,  although  it  is  true  that  chiblren  below 
the  age  of  live  years  do  not  expeelorate,  mid  iliat  th*-  dyspna-a 
caused  by  a  slight  calflrrh  of  the  larger  lubes  may  be  inappreciable. 
The  mode  o/  okmiI  of  the  attack  usually  gives  Bonie  indication  of  its 
probable  severity.  A-*  a  rule,  when  the  dJseiistr  is  of  a  mild  char- 
acter and  liutitc-il  to  the  tniC'lieii  mid  larger  Lubea,  it  conniieneea  as 
an  orchnary  catarrh,  either  niisal  or  biryngeal.  accompanied  by 
hoarsene^ij  and  it  tickliing  sen»atiQu  in  Lhi.^  tlirout,  <ir  >>^ith  a  sense 
of  rawness  behind  the  Bterninu  from  impHoatiun  of  the  trachea. 
In  an  individual  rendered  snt^ceptible  by  the  presence  of  euLphysema, 
the  result  of  previouit  attacks,  the  onset  is  likely  to  be  attended 
liy  a  sense  of  tightness  hi  the  chest,  an  iudictttion  thut  the 
mediuiu-aized  broiich]  are  prinia.rily  iitt'ecti-il.  In  Biniil»r  eases  the 
disease  may  present  urgent  sytaplouid  iit  a  very  early  btiige.  begin- 
ning witli  a  fiiense  of  uppri-ssian  of  tlif^  breathing,  whii'li  quickly 
develops  into  marked  dy.spnuiii.  In  diiiitren  and  old  people  an 
iitiiick  is  often  sudden  in  onset  iind  severe  in  type,  and  the  liability 
to  Ji  fatal  termination  is  far  greater  than  in  rarlv  adult  and  middle 
life. 
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Tbe  syniptoms  wliich  usually  accompany  ii  chiLl.  sucli  as  getieml 
malaiw  and  pains,  are  present;  kjut  rigors  are  of  ruro  occutronce. 
The  debtee  of  pyrexia  is  mcxlenitp,  n  temperature  above  I(KI*'i°  or 
101°  P.  being  unusual  in  an  Hrliilt,  but  by  no  nivalis  so  in  a  cbild. 

Cough  is  an  early  symptom.  It  is  at  first  Bbort,  dry,  and 
hacking,  and  often  occurs  m  sevsre  paroxysms.  The  cough  retains 
thiK  cfaaracU^r  until  the  hypera'iniu  of  the  brunchial  mucoim  mem- 
brane has  given  rise  to  sucretion.  The  cj/jet-tuiation  at  this  perioti 
consiflts  of  Bcantv,  \i8pi(i,  tpnatiious  niurus,  aiihoriug  to  the  surfarr 
of  the  vessel  which  re^ctfivtiN  it,,  and  e\f>e])tcl  willi  iuu<-h  difliculty. 
As  it  increases  in  quantity  its  cbaractors  allcr.  it  is  (;ot  rid  of  mori' 
eudJy,  and  the  cough  is  Aaid  to  havL>  become  '  lotwe.'  It  in  now 
leas  viscid  ami  tenaciuiiH,  frothy  from  ndiuixturc  of  air.  rusenjbWtt 
the  white  of  egg,  and  shows  whitish  streaks,  and  may  contaui 
streaks  of  blood.  As  the  disease  progresses,  tlie  rienudeil  imicous 
membrane  pours  ont  increasing  quantities  of  leucocytes.,  which 
give  a  purulent  character  to  the  expectoration,  This  is  now 
opftque,  yellow  or  yellowish  green  in  colour,  tends  to  form  masses. 
and  is  expelled  with  lesH  diftieulty  but  in  greater  qimntity,  w'x  to 
eight  ounces  or  more  in  the  twenty-fuur  hours  being  by  no  luemis 
an  unusual  amount.  Cough  and  expectorutinn  arc  almost  always 
worse  after  sleep,  from  the  irritation  due  to  iicfTiiiniiliit.nd  secretion. 
The  character  of  the  spula  should  be  closely  watched,  as  con- 
stitiiting  the  surest  guide  to  the  change^!  taking  plare  within  the 
cheat. 

If,  for  example,  the  expectoration,  previously  free,  copiouSv  and 
mucopurulent,  should  diminish  in  quuntity,  again  become  viscid, 
mucoid,  and  ditticult  to  expel,  the  patient  will  almost  certainly 
complain  of  greater  diftlculty  in  breathing,  and  will  probably  say 
that  be  has  *  caught  a  fresh  chill.' 

On  microxcoptcal  cxamiitatro)!  the  sputum  is  f<iinid  in  tlie  early 
sti^e  to  consist  of  clear  fluid,  cylindrical  and  ciliated  e[}ithelium, 
snd  mucous  corpuscles  ;  in  the  later  stage,  of  large  nmnhors  of  pus 
cells,  various  forms  of  epitlielial  cells  an<l  large  hyalint.-  cells, 
granular  matter,  and  aniall  oil  globules.  Pigtuent  granules  and 
blood  corpuscles  may  also  be  present. 

The  degree  of  ih/njinua  present  in  a  ])rimary  attiLck  of  acute 
bronchitis  is  a  measure  of  the  exteiiL  of  tlie  obstruction  of  the 
tubes:  but  when  eni[>hyscmu,  coiigh?stion,  or  a-deiua  uf  the  lungs. 
the  result  either  of  previous  attacks  or  of  cardijic*  fsihire,  co-i.'xist,  a 
moderate  degree  of  obstruction  may  produce  marked  difliculty  in 
breathing.  In  children  the  res|jinitioi(s  ofttn  [uuiilier  forty  to 
sixty  or  more  in  tJiP  minute;  iiui  in  iidulti^,  v\lifn  the  large  and 
medium-sized  lubes  only  an*  all'eited.  there  niiiy  not  be  iiiucb 
dyspua-a  whtu  the  putient  lies  qtuelly  in  bed,  with  the  shoulders 
well  raised.  Aftpr  a  pamxysni  of  cough,  an  attempt  at  exertion,  or 
prolonged  talking,  llie  respiratinns  are  always  ijuicKened. 

The  symptoms  of  un  tittack  of  acute  bronchitis  other  ihnn  those 

^y  mentioned  do  not  need  a   detailed   di-scrijiiion  ;  they  aif 

of  the   febrile  stale — -a   fjiiicbened    pul.se,  liesidaclie.  tliirsl.  it 
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coated  tongiie,  Iohb  of  appetite,  asually  coustipation,  scanty  high- 

coloured  urine  with  a  deposit  of  litbates.  Xhe  sliiii  is  at  first  dry, 
but  quickly  beconion  moist,  and  before  long  there  may  be  free  per- 
spirution.  This  ia  not,  bowevt-r,  neceasiLrily  accompiuiied  by  any 
marked  relief  to  the  eyiiiptonis,  an  it  may  be,  according  to  its 
degree,  an  indication  of  failure  of  vital  power. 

Physical  examination. — On  Inopiration  elevation  is  aeew 
to  bo  well  nmrked,  but  siinuUaneouB  expansion  of  the  lateral  aspect 
of  the  thorax  is  often  deficient,  and  in  cMldren  recession  of  the 
ribs  and  interspaces  in  this  region  may  occur  frotn  the  combined 
effects  of  bronchial  obstruction  and  weakneaa  of  the  cartilages. 
This  is  especioUy  common  in  the  subjects  of  rickets,  and  is  then 
asHociated  with  projection  of  the  lower  part  of  the  sternum  and 
recession  of  the  supraclavicular  regions.  Emphysema  of  the 
'  large-liujgcd '  variety,  the  result  of  pre\'ious  attacks,  will,  if 
presE'nt,  be  aecompauied  by  ilw  usual  eigny,  of  which  the  barrel- 
shaped  outline  of  the  chest,  epigastric  pulsation  from  downward 
displncement  of  the  heart  and  over-distension  of  the  right  ventricle, 
are  the  mont  evident.  On  palpation  rhonchal  fremitus  may  be  felt 
when  adherent  mucua  is  obstructing  the  larger  tubes.  The  per- 
cw-ff-woH  note  may  be  hyper-reaonant  from  emphysemia,  whilst 
dulnesB  at  the  liases  of  the  lungs  suggests  the  presence  of  con- 
gestion, collapse,  and  tedema. 

Ausctiifitiioit, —Harnh  breath  sounds,  with  prolonged  expira- 
tion, constitiitp  the  typical  condition.  Absence  of  the  breath  soundrt 
over  a  dcliaite  area  points  tc  complete  bronchial  obstruction  or 
to  cohapsf  of  the  lung.  Hibilant  iiiid  ^ionoioiis  rhonchi  are  the 
characti^nstic  adventitious  souuds  of  bronchitis.  The  former,  due 
to  narrowing  of  tlie  smaller  lubes^  are  uninHuenced  by  cough  ;  the 
tfttter,  tiependeiit  upon  the  presence  of  mucus  in  the  larger  bronchi, 
often  disappear  or  alter  ihcir  site  after  congli.  They  may  be 
present  both  on  inspiration  and  expiration,  but  are  usually  most 
marked  during  the  latter  period.  Bubbling  riiles.  line,  medium,  or 
large,  wliich  are  more  common  at  the  bancs  than  elsewhere,  mdicate 
the  presence  []f  nnicus  in  a  itjore  or  Ies.s  liquid  condition  in  the 
medium-sized  and  smaller  tubuy. 

By  daily  examination  a  raicfiil  wateh  should  he  kept  over  the 
posterior  aspect  and  the  hanes  of  the  lungs  in  ev*ry  case  of  bron- 
chitis, especially  in  children  and  liie  age<l.  as  pont-mortem  ex- 
perience proves  that  then'  tht--  changes  are  usually  most  marked. 
This  is  the  effect  of  the  reeuijibent  pusition.  also  of  the  gravitation 
of  riuid.  and  id  the  frequent  presence  of  eniphysL-ma  not  only  at  the 
iriargins  but  also  on  the  posterior  aspect  of  the  lower  lobes.  It 
must  not  lie  at  once  assutned  thai  nieJiuiii-si/.fd  and  fine  rales 
audible  at  thf  bases  are  due  to  iIk'  littack  then  present,  as  they 
may.  in  the  suhiects  of  chronic  bronchitis  with  an  acute  exacerba- 
tion, be  relics  of  previous  attacks.  Fine  crackling  rfili^d,  either  at 
the  bases  or  elsewheri',  usually  iiidieute  tlie  presence  of  oedema, 
hypostatic  pneumonia,  or  bronc]io-f)neuuionia, 

Diagnoaia. — The  diagnosis  of  acute  bronchitis  in  lui  aJult  is 
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rartly  attended  with  much  difficulty.  Twice,  however,  in  the  ex- 
perience of  the  writer  the  sume  [fatient  hns  been  ndmiited  into 
bospital  Bofferiiif;  from  what  wag  supposed  to  be  bronchitis,  when 
the  real  affection  proved  to  be  an  acute  congeHtion  of  the  lungs  !rom 
cardiac  failure  secondary  to  mitral  Mtettosit.  \a  |)ointed  out  by  Sir 
William  liroadbent,  the  presystolic  murmur  under  such  circum- 
may  disappear,  and  in  any  caae  its  detection  may  be 
It  owing  to  the  adwntittouH  Houudm  in  the  bronchi.  The 
ipid  improvement  which  usually  results  fronj  complete  rest, 
the  adminiatration  of  digitatie,  and  horn  veneiie^ition,  and  the-  sub- 
it  reappearance  of  the  murnmr  Itad,  an  a  rule,  to  a  correct 
in  a  few  days.  In  children  the  onnet  of  acute  ili»easea, 
whooping  coui^'b  and  tneasles,  may  be  masked  fur  s.  time  by 
Aa  fcrWH*)!'**  intlaiamation.  A  convuluive  cou^h  leadinu'  to  v<Mt]iting 
in  all  cases  excile  suspicion  a(  the  former,  and  ui  the  lutter 
I  appeuvice  of  the  rash  soon   detennines  the  nature  of  the 

Miiiary  tuberculosis  of  the  lungs  may  usually  be  distinguished 
ly  the  higher  range  of  temperature,  more  persistent  pyrexia,  more 
prostration,  and  the  tendency  to  delirium.     Adventitious 
may  be  entirely  absent  iu  tuberculosis,  but  if  present  they 
,  geDerally  at  tirst  dry  and  at  a  later  Btage  moist  as  in  hron- 
nt  babbling  and  fine  crackling  raleM  may  predomiiLute  from 
■mi.     Signs  liroit^-'l  to  one   apper   lobe,  or  lu  the  apices  of 
Imgs.  even   though   catarrhal   in   character,  nhoiilti  always 
the    presence   of    pulmonary    tnberciiloHirt    rnther  than  of 
In  a  child  acute   brom*hitis  is  less  likely  than  iicute 
-paenmoiiia  to  be  mistaken  for  miliary  tiiberctjloi^in  of  the 


[nosia. — As  the  physician's  ex |>erience  of  acute  bronchitis 

he  is  less  ready  to  assure  a  sufferer,  even  in  apparently 

I,  that  he  wUl  lie  *  all  right  in  a  few  days.'     The  dnriition 

is  apt  to  be  very  much  longer  than  appears  at  fiml 

k  mild    case  may   last   a   fortnight,  and,  if  iit    all    M-vere. 

rarely  occurs  in  less  than  thn-e  weeks  or  a  nicinth.     When 

is  present,  recovery  is  almuHt  always  nIow,  the  patient 

:«MBfinedto  bed  for  weeks  or  month.'*,  and   jiosuibly  to  the 

I  §ar  the  greater  part  of  the  winti-r. 

b*  wily  caxes   in  which   a  fatal   l^'nitinalion  is   to  be  feared 

■■•occurring  in  youn;;  children  and  old  people,  or  as  a  com- 

of  chronic  hronohitiR  and  ('niphyHenia,  associated  or  not 

or  tricuspid  disease.    A  primary'  attack  of  ii{-ut«>  broncbitia 

to  the  larger  and  medium  a\7.<:'\  inberi  in  hardly  ever  fatal  in 

Ij  healthy  snbject. 

necessity  for  a  careful  examination  of  the  sputum,  and  the 

to  be  obtainLtl  therefrom  as  lo  llie  course  of  the  disease, 

■KiAnady  been  state<l.     The  danger  hignals  of  acut4-  bronchitis 

ft  miAtnce   of   over-distension  of  the  riglit  siile  of  the  heart — 

^BooB,  distension  and  puLsatioti  of  the  veiimof  the  neck— 

Ht4npnrpa  or  orthopnoa.  and  a   tunditncy  to  sink  down  into 
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the  bed,  accompaiiiuil  by  cesHation  of  expectoration.  This  latter 
symptom  is  of  especially  unfavourable  import,  but  wo  havi-  ob- 
Borvofl  recovery  take  place  after  it  has  oceurrcil.  (Ireat  frequency 
with  trreKuliirity  auil  intt^riniii.sioii  of  the  pultie  are  also  very 
iinfavouraMe  signs.  Wlion  thcextreniiEips  become  cold,  and  the  skin 
ia  coverotl  with  profuse  clannoy  perspiration,  or  the  inin.]  wanders, 
and  oonia  threatens,  it  \a  abviou^  that  recoviTy  is  almost  hopelees. 
Even  when  improvement  occurs  it  is  well  to  remember  that 
relftpses  are  of  common  occurrence,  and  to  be  oautious  in  pro- 
gnoBta.  The  patient  should  not  he  pronounced  to  be  well  until  the 
cou^h  and  the  a*lvcntitioua  sounds  have  disappeared. 

The  treatment  of  the  variouG  forms  of  bronchitis  is  discussed 
on  pages  07-102  «,nd  page.s  108  and  117.  i 

(6)  ACUTE  BKONCHITIS  OF  THE    SM^VLLER  TUBES 
(sf/n.  Cafillarv  Bkoschitis.     Suffocative  Catarrh) 

This  ia  an  afl'ection  of  n  very  different  det^ree  of  severity  from 
that  just  describtd.  It  is  never  a  sUght  disorder,  or  otherwise  than 
a  dangerous  and  possibly  fatal  malady. 

Morbid  anatomy.-  The  chanwea  which  occur  are  siniilax 
to  thoHe  described  in  the  previous  chapter,  the  urgency  of  the 
BymptomB  depending  upon  the  great  obfitniction  to  respiratiou 
caused  by  inl^iinmLatiun  of  ii  lar.i^e  number  of  the  smaller  tubes. 

The  lun-rs  are  either  over-difltended  with  air,  or  extensive  emphy- 
sema may  he  present,  and  thin  may  be,  in  great  part,  of  recent 
origm.  Areas  of  coUapau  of  varyin;;  size  maybe  seen,  involving, 
in  some  castas,  the  greater  part  of  a  lobo.  On  seclion  fine  beads  of 
puR  may  he  expres.ied  from  the  Hinaller  tubes,  some  of  which  are 
often  dilated.  Dthera  are  found  to  he  completely  blocked  by 
secretion,  which  may  asaimie  the  form  of  a  more  or  leas  organiaed 
exudation,  and  tbe  Uning  membrane  is  invai  iably  markedly  injected. 
The  presence  of  small,  rounded,  faintly  yellow  ureas  indicates  that 
the  alveoli  have  shared  in  the  inflammatory  pi'ocesa  fbroneho- 
pneumouiai.  The  changes  pr^-sent  in  tlie  mefhum-BJzfd  and 
iar;>er  tubes  and  in  the  heart  and  other  viBcera  are  similar  to 
thoBe  described  lu  the  preceding  section^  hut  the  latter  are  uaually 
more  miuked  owinf*  to  greaU'r  degree  of  venous  obstruction. 

Etiology.  —  This  vai-iety  of  the  disease  does  not  differ  as  to 
Causation  from  the  milder  type,  and  its  occurrence  probably  de- 
ptnda  upon  the  defective  resisting  power  of  the  individual  attacked. 
It  is  especially  common  In  infants  and  young  children  and  in  the 
aged.  In  mid-adult  life  it  occurs,  in  our  experience,  uiowt  often  in  fat 
subjects  who  have  bad  previous  attacks  of  lironchiLin,  and  especially 
in  wouien.  The  very  small  capacity  of  the  elicst  in  fat  women  is 
often  veiinirkable.  Those  addicted  to  aknholie  excesses  are  certainly 
more  liahltt  to  this  severe  form  of  tlie  di.<Hasf  tlian  the  temperate. 

Symptoms.— The   alfectiuu    i>f    the   .smaller    lubes   may   be  i 

primary,  or  the  disease  may  extend  downwards  from  the  larger  J 
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broDchi ;  the  latter  is  usually  statod  tn  be  the  mosfe  ecKDmon  mode 
nf  onmt,  bul  in  our  e\perieiic!fi  the  contrary  hM  "bwtt  the  ca^o. 
The  onset  is  often  sudden,  a  rigor  may  occur,  or  in  a  child  a 
ooDvtilsion  may  take  place.  The  cough  is  verj'  frequent,  and  may 
be  paroxrsiual  in  chanicler  and  Hccoinpanied  by  (lain  in  the 
chest.  It  is  al  first  dry  and  may  remain  so,  expectoration  liclug 
throughont  absent,  or  it  may  he  small  in  quantity  and  pxpelled  ^vith 
gnat  difficulty.  The  alw  nasi  are  widely  dilated  and  the  dytipniita 
IS  severe,  bnt  on  examiuation  of  the  chest  there  may  be  few  signs 
10  aooonnt  for  it.  Orthopnea  occurs  early,  the  rospiratory  efforts 
and  abdominal  movements  hein^  markedly  exagfi^e rated.  The  face 
quickly  becomes  cyanotic,  but  the  underlying  pallor  points  to  early 
cardiac  failure,  and  there  is  marketl  prostration.  Anxiety  and 
mUenoess  are  present  almost  from  the  outi^et,  and  often  K)ve 
phee  to  delirium  towtiirda  the  close.  The  t^Uh^  of  the  body  may  he 
WUlied  in  sweat,  whilst  the  lower  extremities  are  cold.  The  pulse 
IB  rapid^ — 1'iOormnre.  The  temperature  ia  much  higher  tlian  in 
the  ordinary  form  of  the  disease,  even  104"  F.  being  by  no  means 
uncommonly  observed  in  children. 

physical  signs.— The  upptr  part  of  the  chest  is  distended, 
whilst  at  the  same  time  the  recession  of  the  lower  intercostal 
spaces  and  of  the  epigastric,  lij-pochondriao,  and  supraclavicular 
regions.  hIiowh  how  great  is  the  obstruction  tn  the  entrance  of  air 
into  the  alveuli.  The  pereus^iion  note  i^  either  utmltorcd  or  byper- 
resonsnt  from  emphyBcma,  or  there  may  bo  dulncsfi  at  the  bases 
from  pulmonary  collapsf.  a  condition  esitecially  likely  to  occur  in 
children.  On  auscultation  the  entrance  of  air  may  he  observed  to 
be  fairly  free  into  the  upper  and  anterior  parts  of  the  hiiigs,  hut 
feeble  at  the  bases.  If,  however,  as  is  often  the  ease  in  adults,  the 
condition  ia  complicated  by  coexistent  emphysema,  the  breath 
sounds  will  bo  generally  feeble.  The  adventitious  sounds,  whicli 
especially  characterise  tlii»  fnnn  of  the  diseaf^e,  nn-  tine  biibblin;,' 
niles.  having  in  a  minor  degree  the  crepitant  cburatter;  they  are 
sometimes  described  as  "hissing.'  In  severe  cases  they  may  be 
widely  distributed  over  the  chest,  but  as  a  rule  they  are  mntit 
marked  on  the  posterior  as)>ect,  and  ei^peeially  iit  the  bases  of  the 
longs.  The  ordinary  adventitious  sounds  of  bronchitis— sibilimt 
and  sonoroiifl  rhonchi  —  may  also  be  present,  chieMy  over  the  upper 
and  anterior  aspects  of  the  client. 

Course. — A  severe  attack  of  the  kiml  above  described  may  be 
fatal  in  an  infant  in  twenty-four  hours  ;  in  ehildhood  the  dnrntioii 
ti  usually  uiore  girolonged  ;  in  tin  adnll.  the  subject  of  emphyseu}]! 
and  addicted  to  alcoholic  excess,  \\v  bnvL-  known  (li-'Uth  to  occur  in 
four  days  ;  in  the  aged  the  disease  may  run  a  stilt  shorter  course. 
The  indications  of  improvemiiit  are  siniilitr  to  those  observed  in 
'bft  milder  form  of  the  ilisease.  The  ilunition  nt  the  attack  in 
which  recover  h  always  prolonged,  :ind  espreijilly  so  in  the 
\s  of  eMiphys^eum. 

"O^osis.  —The    signs   of    s|iecial    gravity  are    increasing 
a  with    liridity.   ilelirium,   and   coma,     liecovery  in   this 


THE    IiiSE.VSES  OK  THE    LUNGS 


form  of  tlie  diReaBe  rarely,  if  ever,  occurs  wlien  expectoration  has 
ceaaed  ami  the  paticat  hun  sunk  down  In  the  bed,  lying  perhaps  on^ 
one  siilc,  with  tlic  bead  low  and  bont  forward.  fl 

Diagnosis. — The  recojiriiition  of  this  type  of  bronchitis  is 
often  aiteuded  with  grtmt  dlliiculty.  it  may  aiuiulate  pneumonia, 
but  i;8  onset  is  not  usually  quito  so  sudden  or  attended  with  such 
ft  severe  and  prolonged  rigor  and  audi  a  marked  ri«e  of  temperature 
aa  obaracti'rise  that  diBeast-.  Paiu  in  the  eidv  is  not  so  severe, 
whUat  Bahjoctivc"  dyspno'a  ie  more  marked.  Practically,  however, 
the  difTerentiftl  diagnosis  rests  upon  the  results  of  physical  exami- 
nation of  the  chest ;  the  absence  of  si^tis  of  cunsotidatian  of  the 
lungs  aud  the  presence  of  broncbitic  nlles  being  the  determining 
fivctors.  When  pneumonia  occurs  in  an  individual  tbe  subject  of 
chronic  bronchitis,  with  iln  attendant  enipbysenia,  the  problem 
becomes  more  diflicull^  The  dulneas  on  pei-ciifwion  over  the  con- 
solidated area  may  be  maRked,  and  the  adventitious  sounds  may 
clearly  point  lo  an  affection  of  the  bronchi ;  but  tubular  breathing, 
though  faint  and  distant,  will  sooner  or  later  appear,  and  is  evidenoe 
that  gometliing  more  than  bronchitis  ia  present.  ^ 

Miliary  tulterculoats  at  the  lungs  in  children  may  ultimately  fl 
give  rise  to  physical  sigiiB  simulating  this  form  of  bronchitis,  but  if 
tlie  case  has  b4.>t>n  carefully  watched  from  the  commencement,  there 
sliould  not  be  much  diihculty  in  distinguishing  the  two  affections. 
The  onset  of  tuberculosis  is  usually  insidious ;  there  is  pallor, 
wutiog,  some  fever,  loss  of  appetite,  and  alteration  in  dif^posicion. 
The  diseAse  i^  rarely,  if  ever,  limited  co  the  lungs  ;  signs  of  implica- 
tion of  the  cerebral  meninges  or  of  the  abdominal  organs,  such  as 
enlargement  of  tho  liver  and  spleen,  being  as  a  rule  present.  If. 
however,  the  case  is  seen  at  a  late  stage,  tbe  resemblance  to  capillary 
bronchitiB  may  be  very  cloae,  especially  when  extensive  broncho- 
pneumonia has  supervened.  Hut  if  expectoration  is  present,  the 
results  of  the  exaniination  of  the  sputa  for  tubercle  bacilh  genaraUy 
lead  to  a  correct  diagnosis. 

AciiU  aufioui  tuberculosis  of  the  bronoho-pnenmonic  type  ia 
characterised  by  a  higher  and  more  continued  fever,  by  the  absence 
of  such  marked  dyspnu?a  as  occurs  iu  capillary  bronchitis,  and  of 
signs  of  over -distension  of  the  right  side  of  the  heart,  and  by  the 
eu^y  occurrence  of  niucopumlent  expectoration,  in  which  as  a 
rule  tubercle  bacilh  are  present. 

Pfajsical  examination  of  the  chest  nearly  always  indicates  that  the 
diaease  ooromenced  at  the  apex  of  one  Inng,  a  condition  practically 
unknown  in  acute  hrunchitis  of  the  variety  now  under  consideration. 

The  family  and  personal  history  of  tbe  patient  would  in  this, 
as  indeed  in  all  other  cases,  require  due  consideration. 

A  first  attack  of  asthma  mav  be  mistaken  for  bronchitis  iuvolT* 
lag  the  smaller  tubes,  but  the  absence  of  fever  and  of  characteristic 
cough  and  cxi>ectoration,  with  the  sudden  onset  of  dyitpncea,  as  a 
rule  sufhce  to  prevent  error.  It  must,  however,  be  remembered 
that  a  spasmodic  element  may  bo  present  in  the  dyspucea  of  acute 
bronchitis. 
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TREATMENT  OF  ACITI-:   nHOXCIIITIS  OF  THE 
IiAR(;K1i   TIBKS 

The  paiipnt  should  at  once  take  to  bet).  The  temperature  of 
the  rtxmi  should  be  twjtween  (t5-^  and  70*  }•'.,  ami  it  will  bp  well  to 
moietcn  ibe  air  by  means  of  steam  from  a  bronehitin  kettle.  Tho 
tendency  certainly  ia  to  keep  the  air  in  the  room  too  warm  and  too 
moist,  and  thuH  to  prmlnce  a  condition  whicli  i«  very  apt  to  increase 
the  difticnlty  the  pfttietit  already  experiences  in  hroathln^.  In 
a  hfxcpitiil  wartl  it  may  be  neceBsary  to  surround  the  bed  with  a 
tent,  but  this  is  ntrely  so  in  a  privati?  house. 

Tlie  object  of  treatment  in  the  earfy  stage  is  to  promot*- 
secretion  from  the  inflamed  hroiichiul  mucous  membrane,  thfrehv 
(limiiiiRhing  the  hyiMTfemia  and  Rwelling,  and  lessoning  the 
obstruction  to  the  entrance  ol'  air.  This  ia  partly  effected  by  the 
application  of  warmth  to  thi-  cheat.  A  hot  iinfu'ti]  poultice  Hslilly 
made,  projierly  put  on,  and  ctiaiiged  about  everv  two  hours,  in 
fJTobably  the  best  local  application  ;  it  IB  certainly  one  for  which 
the  patient  nearly  always  feels  gratpfn].  Od  the  other  hand,  a 
badly  made,  lumpy,  half-wann  poultice,  which  is  never  in  the  ri^jht 
position  and  is  allowed  to  jemaln  on  for  hours  after  It  liaH  become 
cold,  i.s  almost  certainly  the  worst.  The  addition  of  Kome  riiusliird 
to  the  first  poulticep  may  bp  imefiil,  but  it  is  impoitant  not  to 
produce  ao  much  irritation  of  the  skin  aa  may  prevent  thtir  coI^ 
tinuotis  application.  Ifa^kilfnl  nurse  is  not  in  attendance  it  is  better 
to  use  Rtimnliiting:  linJmentH.  ciintaininj^  turpentsm-  and  iodino  ([in. 
lereb.  ^vij;  tinct.  iodi  },}},  as  local  applications,  the  chest  bein-f 
covered  with  a  layer  of  cotton-wool  retained  in  iinsitiun  by  a  lijfht 
manr-tailed  bandage. 

The  druys  which  are  of  moat  ser^e  in  the  early  atape  of  the 
disease  are  vascular  depre.'isants.  snch  as  taitarated  antiinoMy  and 
ipecacuanha,  which  give  relief  by  increasing  the  secretion  from  the 
bronchial  mucous  nitmhrane.  Opiunr  and  morphia  diminish  the 
scDsitivuness  of  the  bronchial  mucous  membrane,  and  so  lessen  the 
congh.  Pnlv.  ipecacuAnhiefKi.  (gr.  \  \\'\,  wluoli  combines  tiiese  two 
claHnteii  of  reme<liei4.  is  of  nmcli  service  in  the  Lreutiiient  of  the  eai  ly 
Nlage  of  the  disease.  Lirjuor  ammonia'  act-tatis  (jiv)  and  spirits  of 
nitrons  ether  {i^wx  ,sj,).  by  acting  as  diajfhoretii's,  n-luve  the 
tension  of  the  vascular  »y«teui,  and  indirectly  the  condition  (if 
hypenemia  of  the  bronchial  mneon^  mcmhntne.  Kormidie  in  wlijch 
these  time-hnnoiired  remedies  an-  vnrinusly  cnmhiued  an-  to  bi' 
found  in  every  hospital  pliarnmcopodii.  It  will  he  .4iifli<-ient,  tfiere 
fore,  to  indicate  the  precautions  which  shoidd  bi-  obsi-fvcd  in  ibi-ir 
use.  The  dose  of  thi-  depresennt  remedies  should  he  siiial!  (vin- 
atUiinoiiiali»4  n^w:  vin.  ip^^cac.  niv\  and  that  of  nicu'pbia  only 
sufMcient  to  allay  the  ii-rittibility  of  the  bnnichinl  (niicuns  mem- 
brane (liij.  niorphiniR  iicet.  u\\i.  'I'bese  drugs  may  he  given  ut 
tint  every  three  hours,  in  combination  with  the  saline  mixture. 

II 
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Tineturo  of  aconitD,  in  AoaeR  of  nij  every  half-hour,  may  be  given 
to  fairly  robuijt  patients  for  eight  or  ten  doseg,  or  until  free 
perspiration  is  produceil  and  the  temperature  la  lowered. 

It  will  be  well  here  to  state  clearly  the  hmitations  which  govern 
the  use  of  opiuni  (orriLorphiu,)  in  all  foriiLs  of  acnte  bronchitis.  It  is 
quite  iimdnussilile  in  the  case  of  young  childi'en,  and  almost  so  in  old 
people.  It  should  never  bo  f,'ivGn  to  procure  '  a  good  night's  rest." 
It  is  absohitely  contraitidicated  id  the  capillary  form  of  the  disease, 
and  in  all  severe  cases  where  the  bront-hi  are  extensively  obstructed- 
A  cough  which  is  efTective  in  getting  rid  of  secretion  should  never 
be  suppressed  by  opium.  The  dnig  is  only  admissible  in  the  early 
stage  of  acute  bronchiti&  of  a  mild  type,  when  the  cough  is 
harasfiing  and  inefTcctivc,  and  is  due  not  to  the  presence  of 
secretion  in  the  tiiben^  but  to  the  increased  sensibility  of  the 
inflamed  membrane.  Codeia  (gi-.  ^),  in  combiuation  with  citric 
acid  (gr.  >■]),  vin.  ipecac,  (iiiij),  and  spirits  of  chlnroform  (rtiiij),  is 
also  iiHeful  an  a  sedative.  A  Haline  aperient  should  be  given  at  the 
commencement  of  the  treatment,  ami  a  regular  daily  action  of  the 
bowela  should  he  subsequently  secured. 

In  the  niil(3  type  of  case  now  imderconsideration  we  may  expect 
in  from  twenty-four  to  fo;-ty-eight  hours  to  observe  the  change  in 
the  expectoration,  which  marks  tin-  transition  from  the  stage  of 
hypertemia  to  iliiit  of  fi'e+>  accretion.  This  will  probably  be  accom- 
panied by  ft  fall  in  the  tcmiic  rat  lire.  Remedies  which  promote 
expectoration,  such  as  carbonate  of  ammonia  ami  senega  in  coui- 
bination  with  alkahes,  should  now  be  given. 

Ho  long  as  fever  is  present,  it  is  well  to  continue  the  use  of 
poultices  ;  when  it  has  disnppeared  a  layer  of  cotton-wool  shoiUd  be 
substituted. 

TVheu,  at  a  later  stage,  but  few  catarrhal  signs  remain  and  the 
attack  is  obviously  auhsiding,  ijuinine  and  arsenic  may  be  given  as 
tonics  to  promote  convalescence. 

The  diet  during  the  early  febrile  period  should  he  chiefly  liquid. 
Warm  drinks, such  as  hot  milk,  ht-uf  leu,  clear  souiD.and  chicken  troth, 
in  addition  to  their  nutritive  and  srimnlani  properties,  posseBs  that  of 
ai<ling  the  action  of  the  skin  and  of  relieving  the  cough.  Barley  water, 
welliiavoured  with  lemon,  is  useful  to  allay  thirst.  The  lemon  is  an 
imiwrtant  a<lditinn  ;  it  appears,  in  the  language  of  hospital  patientii, 
to  '  cut  the  phlegm.'  .\\\  kind^  of  white  milk  puddings  uiay  Ije 
allowed,  and  as  soon  as  appetite  returas,  chicken  and  white  fish  may 
be  jifJded  to  the  diet.  Many  p;i.tients,  particularly  men  accustomed 
to  good  living,  dislike  intensely  a  liquid  diet  wth  food  at  short 
intervals;  it  Is  generally  best  in  such  cases  to  let  them  have  light 
solid  food,  nearly  at  such  times  as  they  are  aocuBtomed  to  take 
their  uLcals. 

Stiuiuliints  are  rareh  neeessiiry  as  such,  hut  brandy  nwy  he 
given  with  hot  water,  sugar,  and  lenioii,  or  with  hot  milk,  either  to 
produce  sweating  or  to  aid  expectoi-atlon.  , 
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TRKATMENT   OV   ACUTE  BRONCHITIS   OF   TIIK 
SMALLKR   TntHS 

The  aurrouiiiliiit^  uf  the  patient  ahoiilil  )>e  Huch  as  have  bm'ii 
already  described  as  reiftudi  wB.nnth  anJ  a.  luoist  atmuspbtre.  tiiiil 
jacket  poiiltict-9  should  he  coDtinnously  appliihl  to  the  ch^st.  At 
the  on»et  of  the  disease  in  children  a  warm  hath  contalDing 
mustard  is  ofteu  of  3erWce.  In  adults  it  may  be  necessary  to 
reUeve  thf  circulation  by  the  application  of  Irechoa,  sis  or  fight  in 
number,  over  the  upper  part  of  the  si^riiiuii :  mid  iii  strong  children 
two  or  three  leeches  may  be  applied  wilhont  risk  of  hanii  beitij- 
done.  In  severe  cases  of  rapid  onset  in  rnbnst  adults,  venesection 
to  the  amount  of  six  or  eit^ht  onnces  may  be  refjiiired.  Thf  iiidii^a- 
tioiia  for  this  measure  are  extreme  dyspmi-a.  cyaiioaia,  Uvidity,  and 
evidence  of  over-distension  of  the  right  side  of  the  heart.  W-iie- 
section  is,  however,  rarely  reijiiired  in  children,  anrl  f^honld  never 
be  employed  in  tht"  cast;  of  old  people.  If  tha  case  is  seen  early 
when  the  bronchial  nnicons  memhrnne  i^  still  in  a  ronditioii  of 
hypefffimia,  antimony,  eitlier  in  the  form  of  tartar  emttic  (^t.  .^)  or 
vinant  antimoniale  (iiixv  to  xx)  may  be  given  every  thn'c  bonis 
until  about  eight  or  ten  doses  biive  been  taken.  The  action  of  alt 
depressant  remedies  reipiJrps.  however,  to  be  carefully  wjticbed ;  the 
indications  for  their  omission  being  proatration,  free  purspi ration, 
and  a  feeble  pulae.  If  expeclorattou,  previoujily  absent,  should 
appear  and  the  breatbing  become  less  oppresse<l,  benefit  has  been 
derived  from  their  use. 

The  daugerij  attendant  on  tht-  adniini^tnition  of  ti/num  are 
tenfold  greater  in  this  than  in  the  milder  fnnn  oE  t)ie  diHease. 
The  patient'H  lift-  [.iractically  depends  upon  the  Jimiiitciiance  of 
the  power  to  ex|X'Ctorate.  tind  coughing  is  the  ngeiit  by  which  this 
is  effected.  Xo  treatnit-nt  can  thcrefori'  be  wurwr  than  the  iMhninis- 
tratian  of  a  drug,  which  deadens  the  Hensibility  uf  the  broiiL-hiii,] 
muoous  raembnme,  and  so  prevents  tlu/  rello\  act  by  which  the 
secretion  is  got  rid  of.  Patients  often  cravt-  for  a  sUpping  draught, 
and  it  may  be  difticult  to  resist  thrir  appeals  ;  but  less  harm  is  tl(me 
by  the  absence  of  sleep  than  by  the  iiccumialation  of  inuciia.  which 
must  occur  during  sleep.  A  seilative  draught  should  not  be  givi-n 
if  the  dyspnoea  ia  urgent,  and  thiTs  arc  signs  of  engoigemeut  of 
the  right  side  of  the  heart  and  of  the  bases  of  the  lungs,  llroniiiii* 
of  potassium  (gr.  \v|  ctmibined  with  tironiatic  spirits  nf  jiiinnoruii 
and  possibly  with  a  small  (iosc  of  chloral  |gr.  v  to  x).  or  in  plate  of 
this  half  a  dracbm  of  bromidia,  are  the  best  hypnotics,  if  it  shcaild 
be  considered  desiiruble  to  iidniinister  one ;  bm  (lie  period  of  ^ih■q^ 
allowed  must  he  short,  aay  two  hours,  and  special  efforts  should  he 
made  to  promote  expectoration  wbtii  ilu'  patient  is  a\\iil;ened. 

Free  purgation,  by  the  aiiministratuui  of  caliKUcI  (gr.  tij  v)  at 
night  and  a  saline  draught  on  the  following  nmrning,  tends  to 
relieve  the  circulation  by  removing  any  eongesti'm  of  the  portal 


lOO  THE   niSEASES  OF    IHK    LLNOS 

vesHels  l:hiit  may  he  [jresent.  It  shouM  bt;  resorteil  to  as  soon  as 
the  cHse  if>  seen,  and  a  fcei;  action  of  the  bowels  maintained  ao  lon^' 
as  e\'i<lc'iict'  of  engor(,'ement  of  the  ri;^'ht  side  of  tho  heurt  rpmaiiiK, 

Flatulent  rlLstonsLoii  of  the  stotjiach  anil  tyiiipanittis  should  be 
livated  lit  i>uce,  tlie  former  b_v  t-'arininativts  and  pur(,'atives.  tht 
latter  hy  tnemata  of  tuiiienline  or  rue  ;  both  conditions  jire  serious, 
as  they  interfere  ^Teully  with  reBpiration. 

Stiniulanls  may  be  ifquired  at  an  t'tirly  etafje  of  thu  disease  ;  a 
trtble?poonful  or  more  of  brandy,  ^'ivtn  witli  hot  miik  at  intervalB 
uf  four  hours,  is  gent-mlly  the  licst.  All hotdrinks  tend  to  promote 
BWt'atin*,',  and  long;  experience  proves  that  a  free  action  of  the 
skin  U-mh  to  relieve  intiTnal  hyiJcrrfMiia  and  congestion. 

]iy  the  adoption  of  the  foregoing  meiisines  more  or  iess  relief 
will  be  Kivei^  except  in  the  uiosl  severe  cases.  J  >iaiiiUBhe<l  viscidity 
of  the  expectoration,  a  lower  temperature,  less  dyspimu,  a  ((xjser 
(■(ni;^'h,  and  a  mori-  '  moiHi '  i-hnracter  of  the  iViles  ninstiEiite  the 
best  evidence  of  iciiproveiuent.  The  more  active  deproKsant 
reiiiedicB,  'inch  as  antiiuony,  sliouhi  now  be  discontinne'd  ;  small 
dipses  of  viniini  ipecacuanha'  luay,  however,  slill  he  given,  hut  in 
couibiiiution  with  Mtinmlant  expectorants,  such  as  carbonate  of 
ammonia,  tincture  nf  si|iijll,  and  infuslun  of  senega. 

When  this  faiomahle  change  in  tlie  grencral  symptoms  is 
tt<tttblishcd  it  is  very  important  that  it  should  be  mainbaine^l,  a 
so-called  '  rt-lapse "  beinp  usually  due  to  soniu  obvious  cauae.  If, 
for  example,  the  fire  iw  not  properly  iiitended  to  during  the  night, 
llie  terapenilLire  uf  the  room  will  full  during-  the  early  hoiiirs  of  the 
morning,  and  the  patient  will  become  chilled,  especially  if  lliere  i^ 
much  juoi^iiire  in  the  air.  The  siinie  result  will  follow  if  the 
poultices  are  ltllo^ved  to  hecotue  cold,  InaLtentioij  Lti  the  m^idar 
administration  of  food,  stinnilanlst  and  medicine  during  the  nJRhl 
and  in  the  L-arly  hour^  of  the  mornin;,'.  when  there  is  a  natuml 
depression  of  the  vital  powers,  wiiil  clieck  the  secretion  and  discharge 
of  mucus.  If  the  patient  is  allowed  tu  sleep  too  Urn";,  or  if  on 
wjiking  he  IS  not  sutticiently  mused  tu  expectorate,  mucus  will 
at-cumulate  in  the  tubes,  Ihe  hrealhinf;  will  be  more  oppressed,  the 
tenipeilitnre  may  rise,  anrl  lie  wiU  probably  be  aaid  to  have  bad  a 
■  reliappi'.'  Lt  may  lie  mentioned  Leie  that  sucli  eases  shmdd  always 
be  under  the  care  of  trahied  nurae.'^  day  and  tii<;ht  :  and  if  the  wish 
of  tiie  Erieiuls,  whlcl]  is  often  CNpresaed,  to  undertake  the  care  of 
the  paiiint  during,'  the  day  be  acrpiied  to.  it  will  nearly  always 
pro\  e  to  bis  detriment. 

It  may  happen  tliiil  iiolwithsluuiUji^  the  aduption  of  the  mode 
of  tn-atramt  hen-  laid  down,  nr  from  neglect  of  proper  treatment  in 
the  early  stages  of  the  disease,  tlie  symptoms  cfnitimie  to  increase 
m  giaiity,  I'liis  may  also  he  due  la  the  youth  or  adyanceil  age  of 
the  patient,  to  feeble  pliysi'pie.  tn  the  presence  of  empliysenta.  or  a 
feeble  bean;  nr  the  attack  may  from  the  onset  have  been  of  the 
severe  type  whieh  often  prnves  t'ntnl  in  spite  of  e\i'ry  care.  In  such 
cas(-s  it  may  be  well  to  stibstituti-  tinpeuLine  stupes  to  the  chest  for 
the  ponlticee,  but  tbey  mtisi  ho  used  ^viib  (liscretioD.  for  the  skin 


BRONCHITIS  roi 

«-iIl  proliably  by  thia  time  be  tendor.  lu  cliildreu  it  is  ofben 
desirable  to  stimulate  respiration  by  a  suddtii  affusion  of  a  small 
qa&ntity  of  cold  water  on  tli<>  chest  whilst  the  patient  is  in  a  hut 
bath. 

In  such  cases  aLio  an  emetic  of  ipecacuanha  (gr.  xx]  may  give 
mat  relief.  During  tlie  act  of  vomiting,  a  \at{;g  quantity  of  nincug 
M  g^t  rid  of  by  the  compression  of  the  irht^'St,  and  tlie  breathing'  iB 
for  a  lime  relieved.  If  its  action  is  bfutficiiil.  the  remedy  may  be 
repeated  on  the  recurrt'nce  of  the  ur^'ent  symptoms.  The  aflminis- 
trmtion  of  an  emetic  to  an  adult  often  Tec]uirei«  ^ome  courage  ;  if  it 
does  no  good  it  will  almost  certainly  do  harm,  and  if  death  should 
shortly  follow,  an  occurrence  by  no  means  imknown,itniaypnasihly 
be  attrtbiiled  to  the  treatment  imd  not  to  the  disease. 

In  an  adult,  if  venesection  hns  not  already  been  practif<icd  and 
there  are  indications  of  failnre  of  the  ri^lit  Hide  nf  thfi'  heurt  from 
over- (listen  si  on,  six  tocightouneew  of  hJood  should  be  withdrawn,  and 
the  operation  may  be  repeated  if  ii  is  evident  that  the  heart  is  a^ain 
becoming'  dilated. 

We  have  seen  great  benefit,  which  is  sometimes  periiianent,  but 
more  often  temporary,  follow  the  inhtilation  nf  oxygen  in  fievere 
oaaeN  of  bronchitis.     The   chanKt-  in  tlie  patient's   nspcct,  may  be 
most  Btrikinir.  cyanosis  ffivins  place  to  a  healthy  tnokinj^  flush  after 
the  K^a  has  been  inhaled  for  a  few  minutes,  and  the  puisne  sJiowiny 
marked  improvement  iu  tone.     SometimeB,  however,  the  oppression 
of  the  breatliin*,'  is  so  extreme  that  the  patient  cannot  bfiir  the  face- 
piece  of  the  inhaler  near  the  month  :  in  such  a  casi-  it  should  be 
held,  for  half  an  bonr  or  more  at  a  time,  as  near  as   it   r.-Bn  he 
borne :  otherwise  the  duration  of  the  inhalation  should  he.  about 
ten  minutes,  with  intervals  of  half  an  htuir  r)r  less,  according   to 
the  severity  of  the  symptoms.     Before  takinfi  the  apiiaratn-*  into 
the  room,  it  is  well  to  make  sure  that  you  hiive  not  been  supplied 
by  mistake  with  an  empty  i-yhnder,  and  hIso  to  tit  tlu*   tube   on   to 
the  no/.zleand  turn  tb*  tap'so  that  the  sli^djLeat  further  turn  will 
let  the  (tas  into  the    bag;    otherwise  th--    tuhi?  and  has    are  very 
likely  to   he    bliiwn^  off  the   nozzle,    mufh    tn   the    alarm    of   ihe 
patient. 

X  liypodermic  injection  of  strychnine  (li<|.  atrychninie  hydi-ocbl. 
n^ij-iijl  may  be  j^dven  to  stimulate  tin-  i-espimtory  centre,  ami 
repeateil  every  three  hours  as  an  adjnnt-t  to  other  luca^nres. 

In  severe  eases  occurring  in  olil  people,  it  may  be  necessary  Uj 
adopt  from  the  outset  a  more  stininlunt  plan  of  treatim-nt.  especially 
if  the  heart  is  feeble  and  e\pectorati<m  diflicuU.  As  inueU  as  sin 
or  eight  ounces  of  brandy  maybe  i-e-iuinvl  in  the  tws'iity-fonr  hoiirp. 
and  a  mixture  contairiinjj  diKitaha,  leiher  and  aiimioniia  may  be 
f^ven  every  four  hours,  or  the  fl]j,'icalis  (tr.  dlKit.  Hvv  n)  may  li« 
lulded  to  the  hot  brmnlv  and  tiiilk. 

l>r.  Wilson  Fox  wjis'of  opiiiion  that  dry  rJles  with  great  dysi^n^i-u 
urc  not  infre(jiieiitly  due  to  spjism  of  tin'  tubes.  nuA  ndvoratiM  Ihi 
use  of  the  tincture  of  lobelia  (iiiw-w)  in  eniiibi'iatton  \\\i\ 
ipecacuanha  and  ammonia,  and  small  doses  of    npiniu  or   mnrfihV 
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ill  such  cases.     If  there  is  no  doubt  as  to  the  existence  of  the 

spasmodic-  i-lemont  this  combination  of  reiiiediefi  iway  bo  tried,  but 
in  doubtful  casen  it  is  well  to  omit  the  Dpiiiin,  as  a  mistake 
niifjlit  be  fotloweJ  by  duugerous  and  possibly  fatal  ivwiilts. 
The  point  may  sometimes  be  ilett-rniined  by  watching  the  efi'ect  of 
the  inhalation  of  nitrite  of  amyl.  If  considerable  relief  to  the 
breathiujc  is  experienced,  we  may  be  ceitain  of  the  pR-sence  of  a 
fipaamodic  element  in  the  case.  To  observe  an  asthmatic  paroxysm 
disappear  completely  in  a  few  minutes  when  a  ciipeule  of  nitrito  of 
ainyl  is  broken  beneath  the  nose,  and,  wlien  tlie  effect  of  the  driidr 
ceases,  to  see  the  dy&pnaa  return  as  quickly  a^  it  went,  is  a 
remarkable  clinical  experience.  Tlie  inhiilation  of  ten  to  twenty 
minima  of  chloroform  upon  a  piece  of  liiu  is  iilso  uat-ful  in  similar 
cases,  but  its  effect  is  often  only  temporary;  the  adininistrutiou 
should  nnt  be  carried  farther  than  is  necessary  to  relieve  the 
difliculty  nf  breathing. 

When  the  severe  eymptonia  have  passed  off,  tOJiics.  sucli  08 
qiiiniue,  cinchona,  and  nmx  vomica,  may  be  either  addeil  to  the 
expectorant  mixtnre  or  given  sepavMrcSy.  Iron  and  coil  Eirer  oil 
are  useful  at  a  later  periiiiil.  If  exiiectoration  should  continue  to  be 
copious  and  piirnleJit  fof  a  loiiji  period  after  all  the  acute  symptoms 
lia'i'e  passed  awis  v,  noiirishinf;  liiet  should  he  fT'ven  and  a  tonic 
plan  of  treatment  adopted.  Tar  water  and  remedies  of  the  tur- 
pentine order,  such  as  terebene,  which  tend  to  diminish  secretion, 
are  also  serviceable  at  this  jiefind. 

A  cbanj^e  of  climate  is  often  necejisary  to  complete  convalescence  ; 
this  sliould,  spealking  generally,  be  to  one  marked  by  a  high  and 
even  tem[)t'ralure.  in  which  ibn  nir  is  dry.  All  health  resorts,  both 
in  this  cotuitry  and  abroad,  fiiiitable  forcasp.sof  hronchitiH  owe  iheir 
reputation  in  yieut  part  to  a  posilitin  sheltt^x-d  fi-oiu  cold  and  damp 
winds.  This  poijit  is  considered  more  fully  in  the  discnfision  of 
the  treatment  of  chronic  bronchitis. 

■T.  K.  F. 
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Thk  term  Vhronie'  as  applicil  ta  this  form  of  Iironchitis  iloes  not 
iieces-sarily  iniplj  that  its  roiirsi-  is  contiiiiioiiH,  iis  in  its  iiioKt 
tjpieiil  VHriety,  viz.  chronic  winter  cough,  tht-  ayLLi|)tuiit;i  art'  at 
first  limited)  to  the  period  when  the  cUniatic  coiiilitions  arc  most 
iinfavnurahle. 

It  h  gvneToMy  due  to  a  rtcurreuct  uf  acute  or  subuculf  tittucUs 
of  the  ihsea^p. 

Cbronii:  hronchitiB  occurs  in  the  greKi  majority  of  cases 
in  Associacion  witli  etnphysL'iuu,  of  wliich  conditiou  it  ia  tht- 
niofll  common  cause,  and  hy  thr  aid  of  whtcli  its  permanence  is 
Sfcured. 

Examples  of  the  tJiHeawe  diffL-i-  >*«  ^ti  atl\  both  in  type  ani!  in 
severity  as  to  constitute  vu.riutii-s  which  rt-iiuiii'  separate  notice*. 

fitiolo^. — As  tlif  most  iinpnrtiint  faptar  in  th(*  otinlagy  oi 
chronic  hrouchitis  it;  the  ocLMimnice  of  at-iite  atliicli.s,  jlU  the  cou- 
liitions  which  ftct  as  either  prtdis posing  or  exciting  causuf  of  thf 
acute  disease  may  be  cnncpnuffl  in  tin-  produptinn  of  tbo  chronic 
form.  The  presence  of  eniphy.seriia,  oC  the  degienerative  cbimges 
incidental  to  ailvancing  age,  of  alcohoUam,  chrouic  Dright'B  disease. 
and  gout  also  prediaimBo  to  the  recurrence  of  attacks. 

Any  lesion  of  the  cardiac  valves  which  iifTetts  the  pulmonary 
circulation,  particularly  mitral  disoa^^u,  by  producing  congestion 
of  the  bronchial  mucous  membrane  temls  to  e\fite  catarrhal 
changes  in  the  hrouchi.  The  pressure  of  an  acu-urysni  of  ihu  aorta 
or  a  mediastinal  growth  may  act  in  a  similar  manner. 
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Morbid  Atia-tomy.  -Kinpliy^Hema  is  aluiobiC  invariably  pre- 
sent in  those  parts  of  tUe  lunys  whicli  aio  the  cammoii  sites  of 
that  f  hauge.  The  bases  will  probably  ho  rangeatt-Hl  and  u'dematuus, 
and  if.  as  is  often  the  case,  the  putieiit  ha:^  succumbed  to  on  acute 
exarcrbfttion  of  the  iJisease  the  legions  of  acute  bronchitis  will  l>e 
superadded  to  ihopc  of  the  rhronir  form. 

Tht  bronchi,  *?apeciully  ihose  ol  mfdiuiu  size,  contain  much 
nmcopurnlent  secretion,  and  the  mucous  niemhranG  is  congested 
and  of  a  deep  purple  (Tolonr.  It  is  often  much  thickened  and 
longitudinal  I'id^'es  of  a  greyish  colour,  fnrmed  by  thi^  elastic  fihren 
of  the  inner  tihroua  coat,  may  be  very  obvious  in  the  larger  lubes. 
These  changes  ciuisp  narrowing  of  the  Uimen  of  the   larger  tube*. 


f -V^^^?!^  ..  „*^-i^^^^ 


'^X^W 


Flit.  'i-t.     CiiTioHic  niioxaiiTi*,  oHrtwisn  cntfj.KTK  mrisrvKKRASas  or  tHB 

Kl'lTll^.llllI    I>     11*1  ri*.   tM-    ItUIfclH     rl[]l'HKMNI)  ii»  TItr  tt*[J,S    Ol*  TKK 
KiKINCllCS 


whilst   sonje  of    those    of  ^Jiimllei'   calibre    niFiv  he   dilated.     The 
bronchial  i,'lands  are  enbrtTMl  and  of  a  coal-black  tint. 

On  viicroscopicaf  e.nniii'iiritimi.  the  ciliated  columnar  epithehuni 
will  be  found  to  have,  for  the  most,  disappenred,  its  place  being 
talien  by  cells  of  tran.'^itinnal  foim  which  are  attached  to  the  baae- 
racnt  membrane.  The  inner  fibrous  coat  is  enonuuusly  thickened 
from  cellular  infiltration  and  dilahition  of  tlie  bh^od-vessels,  and  its 
fibrous  structure  inay  be  very  indialinct.  The  muweular  coat  may 
be  found  in  some  bronchi  to  liaie  midertrone  atrophy,  in  others  it 
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is  hvp«rtropli)e«l,  tlie  difference  depeiuliiig  iirobably  upon  the  etage 
of  the  diseaRe,  atrophy  t^ucceeUing  hypertrophy  as  the  celliila: 
iniiltratiot]  of  the  lironchial  wall  increiuii'i-:  anri  dilatation  of  the 
tube  occurs. 

The  cellular  intiltratioD  Hxtunds  tu  tlie  outer  fibrous  coat,  ami 
evidence  of  |«nhn>nchial  thickeniuK  isalmuat  al way-; present.  The 
cartilatjes  may  be  in  process  nf  ahaorption.  m%  mare  rarely  aii'l  espe- 
cially in  old  people,  they  may  be  calcarpoui*.  Thy  uiiicouh  ^'lands 
uiay  be  found  either  iilied  with  sL-cretiouor  their  secreting  structurt' 
may  be  destroyed.  The  mnscular  rnat  of  the  firaall  arteriea  is  hyper- 
tropLied  and  the  capillary  vesnels  are  dihited. 

The  ohanges  in  the  heart  and  athur  internal  urKans  lire  niniilat- 
to  thofie  tk-Bcrihed  under  cniphyseina,  ami  rafeiTcd  to  also  in  the 
description  of  at^ite  bronchitis. 

Symptoms.'  The  uiilde»t  and  moat  common  form  uf  the 
disease  is  that  alreatly  referred  to  n^  a  clinmic  wmiet  coiojh;  it  is 
met  with  in  middle-aged  and  elderly  people,  particularly  in  bucIi  a« 
are  aomewbat  ohejw  and  take  a  large  <piantily  of  food  and  itlcohut. 
Such  patients  snfler  from  couf,'h.  perhapH  preceded  by  some  wheiz 
ing,  chiefly  on  rising  in  the  morning ;  at  the  same  time  they  bring 
up  a  moderate  quantity  of  miiropurnlent  expect»)ration,  and  art 
tbeo.  ftfi  they  comiiionly  state,  '  free  for  the  day-'  Tljers  is  usually 
some  degree  of  dyppnrea  on  exertion,  this  beiii^'  in  proportion  ui 
the  amomit  of  empliysenia  present.  So  long  aa  they  can  follow 
Ibeir  ordinary  occupntiona.  nml  the  cough  is  eutilinfd  In  the  winter 
months,  they  are  rarely  much  troulilrd  by  ttie  coniiition  ;  but,  a*i 
time  goes  on,  tlie  nninmer  intermiiiHion  lieconu'S  shorter^  and  the 
symptoms  in  the  winter  more  severe,  ntitii  tbey  are  only  free  from 
congh  and  wheezing  fnr  a  month  or  so  thrrmphniit  the  year. 
I'ltiraately  the  cnngh,  ex]ifCtoralion,  and  dyjiiHuia  beeonie  fcui- 
tiuiions  all  the  year  round,  but  th»-  syiuptutiin  nr«'  uIwuvm  more 
aerere  during  period*!  of  coid  and  ilantp  wtjither  ami  when  fog  is 
present. 

The  disease  may  be  evolved  in  the  luaiiner  just  descrilied,  or  it 
may  occur  as  the  result  of  one  or  more  acuir  attacks  withniiit  pre- 
senting such  a  prolougfd  course. 

Cases  of  chronic  bronehitJ!*  of  a  more  severe  type  are  morked  hv 
an  aggravation  of  all  the  ordiniiry  symptom-^ ;  the  uough  is  ruort- 
constant  and  seven',  and  niny  occur  in  paroxysms,  diirmg  which 
there  is  marked  cyanosis  of  the  fat-e.  ;ind  nfter  which  the  patient 
is  for  a  time  very  breathless.  TIil-  fxpectonitiuii  i^  K-ss  e«sdy 
expelled,  and  when  any  slight  exuctrhalKui  is  presi-nt  it  may  for  a 
time  lie  scanty  and  sticky  in  characLfV.  More  often.  howL-xer.  it  is 
piofiise  and  umcopurulent,  consi-^iing  of  nuinunilaiL'd  nutsees  tif  a 
yellowish-green  colour,  whirh,  aeciirdin^'  :is  air  is  or  is  not  contained 
in  it,  sink  or  pjirtially  HoHt  in  the  li<|iiid  portion  of  the  sputa  or  tin- 
sputa,  if  very  viscid,  may  form  a  single  mass  iu  the  3|nitini.'  cup. 

DyHpnrea  is  now  presont  even  when  the  piiiient  is  at  rent,  anil 
the  breathing  is  laboured  and  accompanifd  by  rlionchi  during 
expiration.     Very  often  iit  this  poiioii  the  piitifQt  bt-gins  to  siilfer 
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from  attdckfi  of  dysprnva  of  thu  astlmiatic  tjpe  (bronchial  antlima). 
These  usually  cuine  on  ni  nJKbt,  ami  during  their  coiitinmiiice  his 
yiifferings  are  much  iucrcaseil.  There  is  also  risk  of  the  supctTen- 
tion  of  acute  inriamuiatioci  of  the-  smaller  tiihos,  a  comptiratiou 
whicli,  lit  Kiich  a  conditiun  of  the  hiii^^s,  ii^  vury  likely  to  prove  fatal. 

A  more  ewlvavicotl  staf,'e  of  chi'ouic  bronchitis  is  chiu-acteiist-d  by 
emaciation,  losa  of  stroiifjth.  night  awfating,  increased  difficulty 
in  cxpectonitiun,  and  ni(>re  sevfie  and  continuous  djspncea.  The 
patient  now  lies  in  bed  prtjpptd  up  by  many  pillows,  or  is  unable 
to  hrtathe  with  any  degree  of  corafurt  vinle^s  sitti]ig  in  a  chair. 
Then.'  IK  fyauosis,  the  veins  of  th<?  neck  are  distended  and  the 
fitiffLif  and  toes  clubbed,  and  ull  the  siifiis  of  over-distension  of  the 
rijjbt  side  of  the  heixrt  ure  pvcfent. 

Trnvarda  the  close  of  the  !-ii,se  the  le^^s  become  (edematous,  the 
urine  if<  scanty  and  containt^  allmuien.  traL-hoal  riile^  become  audible, 
and  death  opcuis  frum  dropsy  due  to  gradual  canhae  failure  and 
'  iclo^ipinjT '  of  the  hrmiebi  with  secietion  which  the  patient  i?  too 
feeble  to  exj'etluratL'. 

Physical  signs.  M  nch  of  the  description  given  of  the  physical 
si^^TiK  of  Hfute  broncliitts  applies  also  to  those  of  tlie  chronic  form. 
On  inspection  the  sL>,'ns  of  emphysema,  including;  the  charac-'teriatic 
ftUenitions  in  the  shape  of  the  chest,  will  very  likely  be  found. 
Ulionchal  fremitus  may  be  felt  on  palpation.  The  percusRiou 
note  will  be  affected  by  euexiatent  emphyaemat  but  otherwise 
will  not  differ  from  the  normal.  In  advanced  eases  didne^is 
imiy  he  preaent  iiL  the  biises  from  ledeiua,  colhipse,  and  hypo- 
sliitic  piieunioniii.  Oti  aiiscidtation,  if  btit  little  empUyeema  be 
present,  the  breath  somnU  will  be  found  to  be  harsh,  expiration 
hein;,'  prolonj^'ed  ;  if  there  he  ^'eneriil  emphyBeoia  the  true  respira- 
tiiry  nmruiiir  will  be  feeble,  but  coarse  rhoncbi  in  the  larger  tubes 
may  sijuubitt-  a  harsh  hrtatb  sound.  The  adventitious  sounds  are 
wimlbir  to  those  of  the  acme  variety.  Sibilant  und  aonotons  rbonchi 
and  bubbling'  r/iSes  predominaie  dnrint?  ;lii  acute  exacerbation  or  an 
iiiU-reuireiil  attack  of  branchial  asthmu.  Fine  bubbliu''  and  cmck- 
lin^*  rdk'S  may  be  audible  nver  tliL'  bases,  but  it  must  not  be  at  onoe 
eonckided  that  their  presenee  indtciLtei?  extensive  a?denia  or hroncho- 
pneiunonia.  as  they  may  be  piodnced  in  the  emphysematouB  areii 
commonly  fountl  on  the  posterior  aspect  of  both  lower  lohes.  Ki'ilen 
of  this  ehuracler  are  often  coiitinuuusly  present  in  the  subjects  of 
advanced  tmphyaema.  If  bronehieeiasis  is  present  the  hollow 
vftivy  chaniL-ter  of  the  breatli  sounds  characteristic  of  that  condition 
may  be  audible,  possibly  only  after  the  dilaled  tubes  have  been 
eiu|itied  by  a  paruxysm  of  cuiii.'b  attended  with  copious  exiiectora- 
tioH. 

Course. — In  a  cast^  of  winter  cough  any  shortening  of  the 
summer  init-rmission  marks  au  advance  in  the  disease,  and  when 
the  symptoms  bc^coino  t-ontiniious  throughout  the  year  the  sti-p  is  a 
very  decide<l  one.  Tiie  oecurrcju'e  of  the  tirst  serious  attack  of 
nocturnal  dysptiou  is  alsu  Hi-;nitieant.  I'^ucb  additional  pillow  which 
the  patient  finds  he  re»|uire^  to  t-nable  liim  to  breathe  in  comfort  in 
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b»*d  is  bvidenct'  that  dyupuati  is  Urndiug  towards  oitliopiiu'a.  An 
intercurrent  acute  Atlftcl:  nmy  Icavif-  behind  it  a  marked  increase 
in  the  extent  of  th(-  emphysema  and  so  hapten  \.\w  coiirsf  uf  the 
ditwase. 

When  a  sufferer  from  chronic  bronchitis  bp^ns  to  lose  weight 
the  cbunpe  is  ^onei-ally  of  iinfavourablf  omen,  but  thm  is  titarly 
always  observe»l  to  accompany  au  acutt  attack  and  niuy  cease  when 
it  siilisides.  rrogrefi-sivf  Inss  of  fitrength  and  inrreasing  btflath- 
leBsness  on  exertion  are  3i^'n>  rarely  uiiohserved  tir  mlwiiiterprs'ted 
by  the  patient.  Clear  ovidince  of  the  occurrence  and  eoiitiiiuaiice 
of  tricuspid  re;;i;nrgitation  :s  an  indication  of  cardiac  dilatation  and 
degeuenitioii,  and  marks  a  decided  advance  in  the  morbid  proceat^H 
jncldentul  to  tlie  discattc. 

Diagnosis.— In  all  cusub  of  chronic  pulmonary  diMtaBe  the 
spntnm  shoiiid  be  examined  for  tubercle  bacilli,  mit  once  only  but 
frequently.  If  tliin  precaution  h  nut  adapted,  cai<cs  in  which 
general  or  compensatory  emphysema,  the  result  of  arrested  or 
quiescent  tuberculnsis.  \s  followed  by  clirniiic  brnneliitis,  are  liable 
to  be  mit4underatood.  But  in  the  fibroid  form  of  tuberculobis, 
which  is  usually  present  in  tjuch  casos,  tubcrcU-  liactlli  avi-  frequodtly 
absent  from  the  ^pitta.  Piitnionary  tiiljerciik»4i8  111113-  ^^^^  '^^ 
engrafted,  upon  chronic  bronchitis  and  empliyHtmu,  and  its  recojt- 
nition  may  he  difllcult  without  the  aid  derived  from  an  examina- 
tion of  the  spntinn. 

Whenever  thy  ai^jus  are  more  marked  at  the  apict^s  nf  the  lunfis. 
or  at  one  apex,  than  elbtwhere.  Lubfrculusis  shuidd  be  suypected  : 
ihia  holds  got>d  even  tluiu^'li  the  si^ns  arc  wholly  catarrhal  in 
character,  and  tuherclc  bacilli  are  not  found  in  tbe  sputa. 

In  a  case  lately  und'.f  obser\'ati{>h,  in  which  loml  sonorous 
rhonchi  were  audible  over  both  hmgs,  the  diatjiKJsisnf  clironic  bron- 
chitia  and  emphysema  wa>  provetl  to  be,  at  any  rale,  very  incoiu- 
plete  by  thy  discovery  of  dulne.-is  ovtr  the  manubriiini,  and  other 
signs  indicating  cnrnpression  of  the  trachea  by  an  aneurysm  rjf  the 
transverse  part  of  the  arch  of  the  aoita.  In  another  case  admitted  into 
the  Urompton  Hospildl.  under  tla*  care  oT  the  writiT  and  dia^no'-erl 
by  him  as  one  of  lironchitiH  and  emjdiy^-ina,  a  .small  •^'rciwth  ori^'ina- 
ting  in  the  mediastinal  glands  mid  exttmdinti  alonj,;  the  nuiin 
bronchi  waii  found  on  posl-Uioiti-tii  t  xuniJiuitiun.  Tbe  abHence  of 
duhie^s  on  percussion  may  rendei  the  diuyimsis  of  sucli  a  case  very 
difficult. 

Stenu.tis  of  the  trachea  or  uiaiii  bronchi,  the  result  of  the  cun- 
iraction  of  syphilitic  gmnmatu,  is  very  likely  to  muse  symptom* 
which  may  suggest  a  diagnosis  of  chronic  brntichitls. 

Pro^nOsiB. — A  suflerer  from  chrtinic  winter  cuu^li  who  is  ably 
to  spend  the  cold  inrjuth-^  of  tlie  year  in  a  suitalde  climate  may 
(airly  hope  to  escape  the  annual  recunx>nce  of  bis  malady,  but 
whatever  degree  of  einpbyseina  ujay  he  presfut  will  iieceBsurily 
remain.  In  such  patients  H>coiiiimie  in  thl^^  eomitry  and  atteuipt 
W  follow  their  usual  ui-cnpalinnK  the  disi-ase  Mill  ahnnst  cfrtiiinlj 
progress! . 
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attack.  The  relief  to  the  sense  of  tightness  within  tht;  chest,  an 
soon  as  free  pcrsptratinn  is  intluced,  is  descrihed  as  marvellous. 
The  Turkish  hath  ahoitlil  he  fotluweil  by  v.  wariu  hutli  KTid  retir<>n]ont 
to  a  wi-IIiviirmfil  bt-rl,  ami  ii  respirator  with  teiobene  (nixx  \xx> 
on  the  spnnge  nhould  he  worn  <^iurinf;:  tlip  night.  This  mode  of 
treatment  in  certainly  wortliy  of  an  txtrnsixi'  trial. 

When  the  acntc  stage  is  piisiiirii;  olV,  fii|iiill  may  he  aihuiiiiatered 
in  rninhination  witli  carhonaLc  of  amincmia  or  the  enmpmmfl  pill  of 
ipetMJCuiLuha  and  Mjuill  niuy  1h;  ;;(iven  at  hedtinii!. 

Toaif  remeilies  such  a^  perchloride  of  innj,  cinchona,  fftrychiiine, 
and  codliver  oil  should  be  given  during  convalesceJicc  from  an 
intercurrent  acutp  aitack  or  in  puriixis  of  eompjirjitivo  freedom  from 
nrgeul  symptomB.  They  itre  also  of  nnich  service  in  checking 
profuse  secretion. 

The  attention  of  the  i^tifierer  from  cbronie  broncliitin  in,  as  a 
rnle,  chielly  centred  iipun  the  cohh'i  and  he  is  ursent  for  its  relief. 
Treatment  shonld.  however,  he  directed  more  towards  the  cause  of 
the  relJex  act  and  less  to  the  act  itBelf,  which  U  merely  evitlence  of 
an  irritable  condition  of  the  bronchial  miK-rjusmeinbnine,  due  to  the 
loss  of  its  protcctivo  epithelial  lining  or  of  the  prosenw  of  secretion 
within  the  tnheH.  As  a  f;enitral  rule  j^reater  relief  to  the  congh  is 
obtained  inmi  the  use  uf  remedieH  which  ]n-otnote  expectoration  ami 
of  those  whieh  diminish  secretion  than  from  such  as  hrave  a  merely 
sedative  action.  A  constant  hamssing  and  ineilective  congh  may 
he  relieved  by  the  n»o  of  gedative  remedies,  but  a  aece.'tBary  and 
effective  coni,di  shonld  not  he  cheeked,  a^  the  ^C'cretiion  must  be  f^ot 
rid  of  and  the  cougb  is  the  nnly  agent  for  this  pnrpoae.  The 
cautions  already  piven  an  to  the  use  of  '^edaiiviis  find  particularly 
opiates  in  tlie  treatment  of  acute  bronchitis  are  to  ho  obserwd 
[vifir  p.  !JJ>».  Tbfe  inhalation  of  the  vapour  ariainj:;  from  a  pint  of 
boilinj^  water  to  whicli  u  tnispoonfui  of  tlie  compound  tincture  of 
betizoi]!  has  been  added  maty  atlbrd  relief  to  an  irritable  mucous 
membrane,  or  a  small  dose  of  tinct.  camphors-  comp.  (n^x-xv) 
may  be  added  to  tlie  expectomnt  mixture.  The  inhalation  of  a  few 
drops  (n\x  w)  of  chlurofonn  is  often  of  nse  in  checking  a  very 
icriiatiiit,' cough,  t'odeia  (gr.  ^|  in  ('onihination  with  citric  acid 
(gi-.  vi),  spirits  f)f  cblorofonn.  and  nmcilage  iiuiy  be  given  in  cases 
where  more  decide"!  sedatives  ujc  iniultaissible.  The  warm  alkaline 
ili'jmghts  alroa<ly  recannnendeil  are  also  of  great  sernce  in  relie\'ing 
congli,.  Barliy  water  well  Jlavoufed  with  leiiiun  is  a  pleasant 
drinii  and  eertjunly  has  a  siniilar  etl'ect.  II'  the  state  of  I'reathing 
iillowii  the  patient  to  wear  an  oro-naBiil  respirator,  ten  chops  of  a  '20 
percent,  solution <)f  mentlwd  in  alci>h()l  iiuiy  be  poured  oil  the  sponge, 
and  the  instruinii-iit  worn  for  some  hom-ti  ai  a  time. 

Tlie  cotnlition  of  the  bronchial  tnncons  immbrane  may  be 
favourably  iiilluenci'd  by  the  use  of  reinedies  which  are  in  jtart 
climinateii  tlii-oii<?h  ihv  iiir  piiss^nges.  Most  of  the  ijrugs  of  this 
class  are  given  witli  a  view  to  <liniinish  exce-snive  secretion  i  «uch 
are  turpeJitJiit.  tciebene  1  ULv  \x).  Ler|iene  igr.  ij  vj),  creasote,  Ur, 
copaiba,  benzoin,  ammoniacHin.  jind  r,nln.      Of  these.  Turpentine 
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and  berebaiu!  anr  the  must  vuluftble.  In  coraman  with  nearly  all 
thf  remedies  just  mentioned,  they  may  be  either  administered 
ml«malW,  preferably  in  capsules  (turpentine  h\x,  t«rebeut'  niv),  or 
iiHwl  us  an  iuhalatioo  (c.;/.  t^-^n  drops  of  a  mixture  of  equal  parts  of 
Itrebene.  carbolic  acid,  and  spirits  nf  phloroform),  or  l>oth  nititb<>(3B 
'use  may  be  combined.  Thf  perforated  zinc  reapiiator  auggested 
_  I>r.  Bumey  Yeo  is  a  very  conTfnii.-nt  means  of  employing  many 
o?  tbeso  rcmodiea  by  inbalation. 

Tar,  in  the  form  of  tar  water  or  pilla,  is  a  remedy  long 
employed  in  checking  the  profuse  secretion  of  cbronio  bronchiti:^. 

Creasote  may  be  given  either  in  capsnles,  or  perles  (each  con- 
taining from  two  to  three  minima),  or  by  inhaktion. 

Oilorideof  ammotiitim,  in  the  form  of  a  spray,  is  also  of  great 
use,  and  may  be  combine<1  with  tm-pentini^  or  its  denvatives. 
Thif  use  of  a  spray  of  ipecacuanha  wine  uaM  been  strongly  advucuted 
by  Drs.  Kinger  and  Murrell. 

When  a  case  is  first  seen  in  the  adTan>i;od  (stage  of  which 
urgent  dyspnnia.  cyanosis,  and  uver-disteusion  of  the  right  t^ide  of 
the  heart  are  the  prominent  Ftigns,  venesection  to  the  extent  of 
six  or  eight  ounres  may  give  great  temporary  relief.  Inhalations 
of  oxygen  should  also  be  u3e<1.  and  subcutaneous  injections  of 
atryclmine  (gr.  ,'„  ^n)<  A  mixtmc  containing  ether,  ammonia, 
and  digitali.<!  may  also  be  given  every  four  hours. 

Turpentine  slu|>es  Kliould  be  applied  tc  the  bacb  and  front  of 
the  cheat  alternately,  and  their  u»e  continued  so  long  us  they  can 
be  borne  without  great  discomfort.  Kmetics  are  probably  less 
employe*!  now  than  fonnerly  in  the  treatment  of  severe  cases  of 
chronic  bronchitis  in  adults,  wh{>n  secretion  is  profuse  and  is  tend- 
log  to  accumulate  and  block  the  tubes.  It  requires  a  nice  dis- 
crimination to  detennine  whether  the  strength  of  the  patient  ie 
sufficient  to  withstand  the  depressing  elTect  of  an  emetic.  If  in 
doubt  on  this  point  it  is  better  to  avoid  its  use.  If  an  emetic  is 
given,  f^reat  temporary  r<'lief  may  be  afforded  by  the  expulsion  of 
a  large  quantity  of  mucus  during  the  act  of  vomiting. 

Stimulants,  of  which  good  brandy  is  probably  the  best,  are 
generally  require<l  in  severe  casRg ;  tlic  doHc  must  bo  determined  with 
reference  to  the  age  and  general  condition  of  the  patient  and  tlie 
state  of  the  pulse  and  respiration. 

The  diet  should  bf  '  plain  '  and  easily  digestible,  and  all  articles 
likely  to  give  rise  to  tiatulent  disti-nsion  of  ihe  stomach,  and  dried 
and  salted  foods  which  t«nd  to  increit.'ie  the  cough,  should  be 
avoided. 

In  the  treatment  of  an  attack  of  dyspriieu  of  the  asthmatic  typo 
occurring  during  the  coarse  of  chronic  bronchitis,  the  drugs  of 
greatest  vniae  are  iodide  of  pota-isiiim  in  large  doses  (gr.  \nij  xvi. 
e&tmct  of  stramonium  (gr.  |)  and  the  ethereal  tincture  of  lobelia 
(iiix\)  in  combination  with  stimulant  expectorants,  such  as 
carbonate  nf  ammonm  (f^T,  iij  to  v)  or  other.  Morphia,  which  is 
of  such  great  service  in  the  purely  spasincidic  type  of  asthma, 
should,  if  employed  in   ihe^e  cases,  be  used  with   the   greate>»l 
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jwssible  CHiition.  A  ft'fe  artion  of  the  bowels,  to  be  obtained  by  the 
uac  of  salino  piirKativew,  lencls  to  relieve  the  congesttoti  of  the  liron- 
chial  vessels,  anil  i^  nil  eiiseatial  aid  to  olbei  uietliods  of  trt'atiuetit. 
Tlie  use  oi  ri<Ttij>rPssfnl  <t}r  fmths  in  the  trwLtmpnt  of  flrnphyseuiR 
iLiulof  chrcinic;  bronchitis  inaylieiiUeiided  with  very  beiieticial  results. 
\\v  have  ji-iMi"!!:  the  luelhwl  an  exleusive  trial  at  the  KroiiiptOQ 
llospitni,  anrf  our  opinion  (Lsrees  \nih  that  of  l>r.  Theo<lore 
Williams  rAero-therapeiiiicp/  p.  10(i),  who  speaks  decidedly  in  its 
favour.  Patii'iits  tvlnioet  invariably  state  tliat  whilst  in  the  bath 
tbey  breathe  with  less  cljrticulty,  anil  in  some  cases  pennanent 
bi-nefit  results.  (In  the  Continent,  where  this methot]  of  treatm^'nt 
in  niort'  exteiiBively  enipluvcd,  it  is  held  in  hi^^her  esttem  than  in 
this  L-ouiitry.  where  the  mmilier  of  baths  available  is  limited.  The 
subject   is  innri'  fnllv   disenssed    in    the   chapter   on    Kmphyaenitt 

Ctlmulir  ticatiwiit-~'T\n-  most  de&irable  coiiditious  are  an 
i*<piab!t'  teiiiperalnre,  warmth,  sunshine,  and  jikseiice  of  cold  winds 
and  fog,  a  combinittion  not  easily  obtainable  in  this  conulry.  All 
those  wllio  can  nlVord  il  mull  are  able  to  do  so  should  certainly  pass 
the  winlei'  innntbs  abro;id,  where  n  large  Held  of  choice  as  to  quar- 
ters lies  opfn  Ln  them. 

Many  sufferers  hahitiiall*  winter  ou  the  Riviera,  tbe  moat 
shi'Itered  place  beinj^  Mentone.  The  di  sad  vantages  of  the  climate 
are  the  f,'reat  difference  between  the  muu  and  shmle  temperature  and 
the  prevalence  aL  certain  |>e:ioiis  of  winds  which  eonie  from  almost 
tvtry  ijuiirter  of  the  compass,  each  having  some  particularly 
iinpleiLSAnt  charticter  of  its  own,  These  conditions  obviously  render 
it  necL'ssary  fur  the  jiatieiit  ta  exercise  the  greatest  prudence  in 
avuidtnj;  evposure  tfi  cold.  l'"nr  -innie  cascH  a  still  drier  climate 
such  nf  that  of  Kj^'yiit  is  found  to  be  iimre  siiitahle. 

Madeira  is,  from  ii  purt-ly  climatic  point  of  v'lev,,  preferable 
as  H  winter  resort  for  cases  nf  chronic  bronchitis.  The  moist  air 
allays  the  irritability  of  the  lironchint  mrn>hrniie,  and  so  diininifihes 
(■ouf^'li,  whilst  the  equablf  teniperatiire  It'Hsens  tbe  rink  of  fres^h  chill. 

Those  wiio  are  iinablf  tn  lLa\e  Eor  a  longer  period  may  derivt; 
considerable  benefii  frnm  n  .^.tay  of  a  foitnif^lil  or  thrt^e  weeks  -at 
Mailfira  about  I'liriRtiiias  time.  Many  fiiitienl!',  after  a  short  stay, 
iind  the  cHniatf  of  Ahideini  loo  relaxing',  ami  betake  themselves  to 
the  (.'anariis,  where  the  air  is  dri^T  and  more  bracinj*. 

Algiers,  Ajaccio,  and  Cortu  are  also  nmch  frerjuenled  by  cat&r- 
ihul  subjects  durinf;  the  winter  nioiiths. 

In  this  country  the  most  sheltered  places  in  which  the  sufferer 
from  chronic  b^<^ncllilis  ran  spend  the  'viriter  months  are  Tonpiny, 
Falmouth,  Peo/'.unce.  lUmrnenioutli.  and  tlie  towns  along  the 
L'udiicliff  of  the  [sU  of  Witfht. 

Sufferers  from  chronic  brcmcliiiis  often  di'ri\e  irnich  benefit  from 
a  ecjur^^e  of  umnaled  all;nlinf-  waters  (Knis.  Koyat).  or  of  sidphor 
wateiR  (K)m\  lionnes^.  or  of  weak  arsenical  waters  (La  Bonrboule 
or  Mont  ftoreh  followed  by  a  residence  at  some  sheltered  place  iu 
the  lilack  Forest  or  elfiewliere. 
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PRY  CATARRH    (CATARR?{   SKC  OF  LAENNEC) 

This  affection  is  described  by  La«nn»c  us  of  extroraoly  common 
occurrence,  unil  tus  aHui^tin^  '  aliuost  all  the  iiikalbilants  of  cold 
sea  coasts  a.ad  buinid  vnlleys,'  and  '  one  half  at  least  of  the  most 
healthy  adults  in  the  drie.st  parts  of  France."  It  in  saiii  to  bt*  duo 
to  chronic  congestion  of  the  miicoua  niLinbrane,  particularly  of  the 
Bniiiller  bronchi,  and  to  be  characterisod  by  the  exi>ectoratiuu  of 
eemi-transparent  airless  globules  of  a  pearly  grey  colour^  '  of  the 
oondtstencti  of  pitch,  and  about  the  size  of  a  bump  or  millet  seed.' 
Tho  respiratory  mumiur  over  tho  part  affectfiil  is  auid  to  be  entirely 
or  almost  cnnipletely  absent.  The  affection  U  described  as  remain- 
ing niodenile  in  dc^ec  and  perfttctly  latent  for  a  lon^^  series  of 
years,  the  only  »igu  being  flight  dyspnu'ii  on  iittempbing  to  run  oi 
ascend  a  heiffht.  Later  on,  dyspntpa  in  felt  even  when  alrest.  and, 
later  stilt,  '  the  attacks  of  oppre:jsiun  are  s^uAiciently  Heverc-  to  merit 
the  name  oiuslhimi,  and  they  umiully  last  sevcrai  days.'  It  lk  true 
that  dry  catarrhal  Hountla  are  not  uncaininonly  prese/it  in  the 
bronchi  in  the  subjects  of  emphysema,  and  that  attacks  of  asthma 
and  bronchial  astbrmi  often  terminate  with  thu  expectomtion  of 
pearly  masses  similar  to  those  deBoribed  by  liaennco,  but  apart 
from  thftiie  common  conditions  we  lioow  of  no  aftBctinn  having,''  the 
characters  above  described,  nnr  do  wc  think  it  probablf  that  com- 
plete absencG  of  tho  respiratory  murintir  over  extensive  areas  of  the 
tongs  is  ever  due  merely  to  engorgement  of  the  bronchial  mucout^ 
membrane. 

Bronchial  catarrh  accompanied  by  very  little  secretion  is  not 
uncommon  in  gouty  subjects,  and  reference  will  he  found  to  it  in 
the  description  of  secondary  bronchitit;  «f  gouty  origin  {vitie  p.  IIO). 


BRONCIKJiKFtlCtEA — si{n.    Bi(ONCi(OL(KHU-:A    Skkoha  (IEieiimkh), 

ChKONIcIkiOI'ATHK'  PlTL'ITOl>CATAni(TI  (LaKNSEC),  UltO.NfHU- 

BLKNNoaiuiacA,  Mitoiu  Asthma 

Under  the  hcailinc  'chronic  idinpiLthic  pituitous  catarrh." 
Laennec  deseribrd  an  aH'ection.charatteriseil  by  piiroxysm^  of  tou«h 
and  expectoration  usually  occurrinj:  night  anil  morning,  the  (juantity 
of  sputa  on  each  occasion  liein;^'  possibly  as  inticli  as  two  or  three 
pounds.  It  is  preiliapoHed  to  l)y  *  fre<iuent  renewals  of  acute  nnicous 
catarrh  '  (acute  bronchitih)  and  attacks  tin'  '  aged  or  ailulta  jmst  tlie 
prime  of  life,'  urn!  gouty  siilijeinta.  I.aennec  relates  two  case.s,  on* 
that  of  a  man  upward-*  of  tnevetity  yars  of  age  who  liadcxpcctoraU-d 
daily  for  ten  or  tW4:lvo  years  about  four  t^uunds  of  a  colourless  ropy 
and  frothy  li<]uid  ;  ifie  other  that  (^f  a  man  over  sixty  years  of  age, 
of  fair  general  iieallh.  able  to  taki*  walking  exercise,  wlio  had 
broaglit  up  every  morning.  *  by  easy  vomiting  repeated  ul  short 
inten'als  for  some  hours,  from  thn-e  to  six  pounds  of  a  liquid 
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pprfMtly  resBOiTjling  the  white  of  egg  mixed  with  one  third  part  of 
water.' 

Andriil  descrihos  twn  cases  of  a  similar  character  which  ran  d 
more  rapid  cdiu-sl*,  and  i]i  which,  on  poat-mortein  examination,  no 
other  lesion  or  cause  of  death  was  discovered. 

Gases  of  chronic  bronchitis  and  bronchiectasis  with  profuse 
expectoration  are  not  uncomtnon,  hut  those  here  deHcribod  present 
uuiisual  features,  and  that,  in  an  idLopathic  form^  they  are  rare  is 
admitted  bv  Laenn^c.  He  stales,  however,  that  '  this  afFdction  is 
swpn  in  a  nigh  de^jfee  of  development  when  a  groat  number  of 
miliary  tuberck-a  are  sirauUaneQusly  formed  in  the  lungs  and 
rtimain  long  in  the  same  state.' 


F(ETID   BRONCHITIS   (PUTRIlt   BRONCHITIS) 

This  variety  of  the  disease  is   very  closely  associated  with 

bronchiectasis;  but  fn?tor  nf  the  expectoration,  which  is  the  most 
characteristic  feature  of  thf  affection,  jnay  accompany  acute  or 
chronic  broiichitin  without  dilatation  of  the  bronchi.  Such 
cases,  however,  are  nf  rare  nccurrcncp,  and  in  any  case  it  must 
be  t!xtremely  difficult  to  exclude  the  poasibjlity  of  bronchial 
dilatation.  The  features  of  putrid  bronchitis,  as  reganla  the 
character  of  the  Bputa,  the  occurrence  of  pyrexia  in  association 
with  broncho- pneumonia  and  gangrene,  and  the  course  of  the 
disease,  asrc©  so  nearly  with  the  description  of  bronchiectasia 
tfiven  in  this  work,  Uiat  we  must  refer  our  readers  to  the  chapter 
on  that  subject.  The  only  trealnant  of  broncbitia  attended  by 
fa-tid  expectnrn,tion,  whether  accompanied  by  bronchial  dilatation 
or  not,  which  ia  likely  to  be  rtuccnssfnl  i.-t  the  use  of  the  creasote 
vapour  bath  {vi'h  p.  L'lH). 

J,  K,  F. 


CHAPTEK   VI 

SECONDARY  BRONCHITIS 


a.  In  acute  febrile  iliKenMS  . llli 

b.  In  gont 1 16 

r.  In  tuberculosis 117 

d.  In  syphilis '    .  .        .  117 

Treatment  of  occondary  broncliili* 117 

BuoNCHiTiH  occurs  ftR  11  complication  nf  so  many  ninrbidconititione 
that  it  require.s  separatti  notice  utidur  tLtt  i;buvu  htiiuliii;:;. 

In  most  of  tlieac  casca,  however,  the  vuiinlious  fixnu  the  normul 
type  aB  regards  symptoniB  anil  pliyeical  ^i^n  aro  ton  silight  to  need 
(ktaile*!  description,  ami  it  will  be  HiilBctent  tu  iiiditate  the  relativie 
importance  of  the  several  diseases  as  factors  in  the  etiolojjy  of  the 
affeetion.  ami  tho  infliipiico  which  they  have  upon  its  trcfitnu^nt. 

a.  Acute  febrile  diseases. —  En  mennleu  and  iiiteric  fevt-r 
the  bronchiai  complication  asHiiiu^H  the  ^^reatent  iiuporiaiicH.  It 
may.  indeerl,  in  both  cases  be  the  ininicdiutt;  cause  of  deiitb.  In 
the  former,  durinR  the  pyrexial  pi-riml,  tlic  smaller  tiiben  are  very 
liable  to  be  involved,  und  the  inHamniatioii  niity  spread  to  the 
alveoli,  producing  broncho-pneumowia.  Iq  the  latter  thtTe  may 
be  some  rales  at  an  early  period  of  the  disease,  but  it  is  not  as  a 
rule  until  the  third  week  that  the  condition  of  the  liin^s  giveH 
cause  for  anxiety.  The  breathing;  then  beeorjies  ijuieliened.  the 
faee  dusky,  and  liubbltng  and  crackling  rfiles  are  fcHiiid  at  thf-  basen 
of  the  lun^'s;  but  cough  and  exiMictoration  umy  be  absent,  an  im- 
portant [Kiint  ill  the  differential  diagnosis  of  typhoid  fever  and 
bronchitis.  It  is  probable  that  the  pulmonary  complications  of 
typhoid  fever  are  due  to  the  presence  in  the  vessels  of  the  Imi^H  of 
the  specific  virus  of  the  disease,  and  are  not  the  retiult  of  an  ordinary 
bronchitis  extending'  to  the  alveoli. 

As  a  complication  of  typhus  fe%'er,  bronchitix  is  Hlinoi^t  alwavM 
foand  in  association  with  hypostatic  cun<{e-itiou  of  the  Utses  of  the 
lungs,  and  the  exudation  into  the  tubes  is  probably,  in  part  at  least, 
due  to  cODgeslion  of  the  vessels,  and  not  to  an  acute  indammaiion 
of  tho  liniDR  membrane  uf  the  bronchi. 

Broucbitit,  «iih  collapse  of  portions  of  the  lungH,  mav  occur 
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U  a  8(?quel  of  whooping  cough,  and  bronohinl  catarrh  dnrmg  con- 
valeBCQUce  may  cause  a  return  of  Llie  characteristic  symptoms  of 
the  original  tlisfasi^. 

Bronchitis  may  also  be  met  with  as  a  compHcation  of  emaUiK>\, 
scarlatina,  and  mme  other  a.cute  diseases,  hat  in  audi  it  rarely 
assumes  importance. 

The  bronchial  and  pulmonarj'  complications  of  influenza  are 
described  elsewhere  {vidr  [i.  5H0). 

h.  Gouty  bronohitis.— It  is  in  this  variety  of  the  disease 
that  tlie  indiicnce  of  the  etiolagiotil  factor  is  most  distinctly  shown, 
and  its  recog;nition  is  tssential  for  successfnl  treatment. 

lu  individuals  who  have  suffered  from  well-marked  attacks  of 
arthritis,  there  is  as  a  rulo  but  little  difRoulty  m  recof^nisin};  the 
presence  of  the  gouty  element ;  hut  prior  to  such  an  occurrence, 
and  also  in  the  subjects  of  hereditary  and  what  is  termed  '  sup- 
pressed '  gout  who  have  never  hail  any  typical  mauifestation  of  the 
disease,  its  influence  in  the  production  of  a  bronchial  catarrh  may 
not  be  BO  obvious. 

The  affection  in  its  milder  form  i^;  usually  found  in  association 
with  emphysGDia,  in  men  who  have  reached  or  passed  middle  iigo. 
It  is  marked  by  the  presence  of  a  '  dry  riatarrh  '  (catarrh  sec  of 
Laennec),  if  such  an  expression  is  permissible.  Cough  is  the 
most  prominent  symptom,  and  is  in  its  violence  quite  out  of 
proportion  to  the  snuill  iimount  of  expectoration  by  which  it 
IS  attended;  it  is  not  infrfiiuenlly  accompanied  by  a  degree  of 
congestion  of  the  face,  alniopt  amounting  to  cyanosis.  The  sputa 
are  ^'lutinoun  &nd  of  the  so-called  '  pearly  '  character.  Sibilant 
rhonchi  are  presuit,  and  tht-  breathing  may  be  accompanied  by 
'wheezing'  at  niglit  or  in  the  early  morning.  The  symptoms, 
owing  to  the  co-existenfo  of  emphyHemu.  may  be  more  prominent 
duruig  the  winter  months,  Suffert'rs  from  gauty  bronchitis  are 
often  subject  to  attaclcs  which  they  have  tlie  support  of  the  late 
Dr.  Murchiaon  in  attributing  to  functional  derang^'iuent  of  the 
liver.  These  are  cliaracterised  by  depre-s^iiou  of  spirits,  pain  in  the 
riglit  hypochoudrium,  anorexii),  furred  tongue,  constipation,  and 
the  pas-sage  of  flark- coloured,  highly  acidnrinG.in  which  on  cooling 
there,  is  an  iibuudant  deposit  of  pink  lithatcB. 

Onriiig  the  continuance  of  ^juch  lui  attack  the  bronchial  ajm- 
ptoms  are  generally  moi-e  pronnuneed. 

Anotlier  form  of  gouty  hnmchitis  met  with  in  middle-aged 
persons  in  characterised  by  a  souiewliat  sudden  onset  and  far  mon:^ 
severe  symptoma.  Th"^  special  feature  wliich  it  presents,  in  a<ldition 
to  those  of  the  luiUler  form,  is  marked  fimetional  cUsturbancc  of  the 
action  of  the  beart,  in  which  respect  it  resembles  many  otlier  mani- 
fostations  of  litha^mia  or  so-called  '  latent '  gout.  Such  attacks  may 
be  characterised  by  nn  ahjiost  sudden  onset  and  signs  of  severe 
pulmonary'  congestion,  hui^Ii  as  ilyspnroa,  cougli,  and  the  presence 
of  fine  babbling  and  crackling  nilcs,  particularly  at  the  bases  of  the 
lunga;  but  pyrexia  may  be  very  slight  or  even  absent,  These 
symptoms  may  be  followed  by  an  attack  of  acute  arthritis,  or  they 
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m&y  subside  umter  treatment  witliout  the  appearauco  of  any  joint 
affection.  Some  refnae  to  recogniBe  them  &a  '  ^outy  '  unless  t}iey 
are  accompanied  by  the  most  complfite  manifestation  of  that  disease, 
viz.  acute  arthritis ;  but  this  is  akin  to  denying  the  connection 
be£Tcen  a  bud  and  a  flower  in  full  bloom. 

The  subjects  of  j^'outy  broucliitis  may  subsequently  develop 
chronic  interstitial  nephritis;  and  iindtr  siic-h  cii-cuiJistances attacks 
Kimilar  to  those  just  describecl  may  occur  from  temporary  cardiac 
failure  and  pulmonary  icdeina. 

*■-  Catarrh  of  the  bronchi,  nrcurrlng  in  tho  Hubjects  of 
tuberculosis  af  the  hmgs  or  in  those  inheriting  a  tendency  to 
tubercular  di^jease,  does  not  prctieiit  features  which  arc  so  distinctive 
as  to  require  fieparate  description. 

In  many  caseH  of  pulmonary  tuberculotilb  tli^re  is  no  marked 
tendency  to  bronchial  catarrh,  but  catarrhal  .syniptoma  tirs  usually 
present  when  tuberculosis  is  at^sociatod  with  einphyscmiv,  a  con- 
itition  of  mnre  fr^jueBt  ncciirrence  than  is  {generally  believed. 

d.  Syphilitic  bronohitla  is  considered  in  the  chapter  on 
Fulmouary  Syphilid  (viilf  p.  149). 

Tbeatmknt. — Bronchitis cotnp1icti.tiiig  the  acute  specific  diseaees 
requires,  as  a  role,  a  stimulant  plan  of  treatment,  as  eases  in 
which  the  affection  is  of  f^nJticieiit  importance  to  ne^.H^  direct 
attention  are  usually  of  a  sevtre  character  and  are  often  UKsociated 
with  some  degree  of  cfinhuc  failure.  C'lLrbonate  of  amuionixi,  or 
aromatic  spirits  of  ammonia  and  spirits  of  u'tlitr  may  be  combined 
with  digitalis,  the  use  of  tlie  latter  beinj>;  determined  by  tlie  con- 
dition of  the  heart. 

Xnhalutious  of  oxygen  and  liypodennic  injections  of  strychnine 
may  also  be  rtijuinfl. 

Stimulaliiif;  applications  to  the  cheat  arc  generally  noeessary. 
The  milder  form  of  (.'outy  bronchitis  is  best  treatid  by  can-fid 
attention  to  diet  and  the  avoidance  of  chills,  Ko  long  &•:•  the  patient, 
by  indulgence  in  alcohol  imd  a  highly  nitro^'enised  diet,  maintains 
a  high  tension  within  his  vessels?  the  coufrh  will  probably  continue, 
whereas  abstinence  from  alcohol  and  a  'white  diet'  of  Jish, 
chicken  Ac,  suitable  to  the  gouty  state  will  almost  certainly  by 
itself  give  relief.  Warm  alkaline  dririks,  as  reconi mended  in  the 
treatment  of  acute  bronchitis,  are  specially  usefui  in  tbose  cases; 
they  may  be  given  at  bedtime  anil  before  lising  in  tlie  morning. 
Free  action  of  the  bowi^ls  sliotdd  be  mamtuincd  by  the  use  of  saline 
aperiente,  such  as  Carlsbad  salts. 

For  more  serious  attacks  of  gouty  bro]ifhitis  a  more  active 
treatment  is  necessary.  Free  purgation  by  means  of  salines  and 
mercurials,  and  the  a<:lminist ration  of  tlie  iodides  and  bicarbonates. 
of  potassium  or  sodium  fulfil  the  iiio.hI  important  indications, 
Colchiciun  imty  be  added  with  advantage  unleas  there  ih  marked 
failure  of  streuj^'th.  The  intevmjttence  and  functional  disturbance 
of  the  action  of  the  heart  is  to  be  met  by  the  elimination  of  the 
waste  nitrogenous  products  and  the  lowering  of  arterial  tension 
rather  than  by  the  use  of  direct  cardiac  tonics,  such  as  digitalis. 
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Stimiilaitts  may  be  req^uired,  but  are  to  be  avoided  unless  urgently 
ealled  for. 

More  robust  pntients  may  he  recommended  tn  take  a  course  of 
waters  at  Carlsbad,  Marienbad,  Homburg,  or  KlsMingen.  The 
more  weakly  suiferers  from  this  form  of  hronclulis  resort  with 
advontagp  to  Ems,  La  BouiboiUe,  Eaux  Bonnes,  and  elsewhere  on 
the  Continent  for  treatiiit'nt  by  the  inhalation  of  pulverised  or 
atomised  spray  and  drmkmg  of  alkaline  waters. 

It  is  obvious  that  tho&f  prone  from  tlieir  parentage  to  tubercu- 
losis Bhoiild  avoid  all  conditions  Hkely  to  diminish  the  functional 
integrity  of  the  lun^^a,  amongst  which  repeated  catarrli  of  the 
bronchi  must  certainly  be  nnmbered.  That  there  are  such  persons 
we  continue  to  believe,  in  9i:iite  of  recent  confident  aasertiong  to  the 
contrary. 

In  bronchitis  occurring  in  a  tuberculous  subject,  cod-liver 
oil  in  of  great  use,  and  a  general  tonic  plan  of  treatment  is 
indicated, 

J.  E.  F. 
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Trcfttmeot 183 

A  DISEASE  of  rare  occurrence,  characterised  by  the  exudation  of  it 
plastic  Sbriiioiis  material  which  forms  either  solid  caste  or  hollow 
cylinders  within  the  bronchi. 

Pathology  and  morbid  anatomy.— Nothing  ilefiuite  is 
known  as  to  thu  patbolo^'y  of  iIjIS  ullV'Ctiun.  The  appearance  of 
the  exudation  naturally  k-d  to  the  suggestion  that  the  disease  is  u 
form  of  diphtheria  involving  the  bronchi,  but  in  their  clinical  conrse 
the  two  disea?iL'&  do  not  rt-semble  one  another,  and  there  are  prac- 
tically no  other  facts  which  lend  support  to  tliis  view.  That  plastic 
bronchitis  ia  dne  to  the  presence  of  a  to icro -organ ism  is  possilile, 
and  citltivation  and  staining  ex{)erinient8  may  eventually  throw 
light  upon  its  pathn]o«:y.  The  exudation  may  he  locahsed  to  a  few 
tubes  only,  or  may  be  found  in  numerous  areas  scattered  tlirou^jh 
both  lung». 

In  some  cases  the  cai4t>4  expcctomted  from  day  to  day  resemble 
each  other  bo  closely  as  to  prove  clearly  ilmt  they  are  foruied  again 
and  again  in  the  same  bronchus. 

Nearly  all  pathological  museums  contain  specimens  of  fibrinous 
casts  expectorated  hy  patients  eufl'pring  from  the  disease,  hut 
preparations  showin;;  the  casts  in  sifn  are  very  rare.  This  might 
have  been  expected,  us  a  fatal  termiuatiou  is  unusual,  and  wlien  it 
occurs  no  casts  may  be  pre.'^eni  in  the  tubes  after  death,  although 
ibey  have  been  freely  expectorated  during  life. 

The  casts  vary  in  ni/e  according  to  the  diameter  of  the 
bronchus  in  which  they  are  formed,  but,  like  those  found  in 
'  massive  pneumonia,'  they  do  not  completely  fill  tlie  tubes.  The 
smaller  are  usually  solid,  tbi*  larger  may  he  hollow  cyUnders.  They 
are  often  much  branched,  ending  in  tine  rnotlike  processes  {iide 
fig.  55),  corresponding  to  the  minute  >uhdivisions  of  the  bronchial 
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analogy  it  is  probable  that  there  is  some  deftnite  iJulmonary  Lesion 
to  account  for  it,  a.*?  binod  in  largo  quantity  docs  not  come  from  the 
vessels  of  the  bronchial  wall.  A  caHe  marked  by  the  reciuTeiice  at 
varying  iiitorvals  of  attacks,  eacb  conBistiuf;  of  a  succession  of 
paroxyams  BiniUar  to  thoae  above  described,  ia  by  some  writers 
clasMcd  as  'chronic'  The  aubdiviaion,  however,  of  cases  into 
'  acute '  and  '  chronic/  based  chit^fly  upon  the  fact  of  recurrence, 
which  is  a  characteristic  of  tho  disease,  is  quite  arbttrarj'  and  of 
little  practical  value.  A  single  attack  entails  a  liability  to  the 
iliseaso  which  may  last  for  life,  but  the  intervals  may  be  very 
prolonged,  as  is  shown  by  a  ease  in  which  the  disease  appeared  at 
the  foUowiuf,'  a^en  :  .'10>,  41,  -i'l,  and  <J0  y^ars. 

Phyeical  signe  and  diagno&i&.— The  difiease  does  not 
appear  to  bsve  been  recognised  iii  any  case  prior  to  the  expectoration 
or  (lislodgment  of  the  casts.  When  the  diagnosis  has  been  made 
it  may  be  pot^aible  to  determine  the  site  of  iheir  formation  by  the 
presence  of  catarrhal  signs  limited  to  a  certain  area,  followed 
possibly  by  evidence  of  complete  bronchial  ob;^truction  and  pul- 
monary' collaptjL'  in  the  same  region.  The  exjiectoratiou  of  the 
cast  may  be  marked  by  the  return  of  the  breath  sounds,  and  the 
percusaiou  note,  previously  dull,  may,  as  the  lung  re-expands, 
become  resonant;  but  dirliiess,  if  due  lo  pneumonia,  Mould  of  course 
not  suddenly  disappear.  In  any  case  of  paroxysmal  dyspnopa 
without  obvious  cause,  sudiienlj.  relieved  by  expectoration,  a  careful 
examination  of  the  sputa  should  be  made,  as  the  cai^t  may  he  rolled 
up  into  tt  rounded  mass  and  so  thickly  covered  with  mucus  as  to 
make  lis  reco^'niti(m  difficult  until  it  has  been  floated  in  water. 

Prognosis.— The  marked  liability  lo  recurrence  necessarily 
requires  to  be  borne  in  mind,  but  a  fatal  termination  is  rare  in 
cmen  uncomplicated  by  definite  pulmonary  disease,  such  as  tuber- 
culosis. In  a  case  recorded  by  l*r.  Eagge  the  patient  died  suddenly 
from  asphyxia.  owIdj,'  to  the  lodgment  of  a  displaced  cast  at  the 
bifurcation  of  the  trachea. 

Treatment. — The  only  drug  which  appears  to  have  any 
effect  upon  the  disr;ase  is  iodide  of  potassimu  in  large  doses  ;  it  is 
said  to  have  been  useil  with  complete  succt-Rs  in  mme  cases^  and  is 
certainly  worthy  of  trial.  In  a  catse  recently  under  the  observation 
of  one  of  our  colleagues,  it  was  thought  that  intratracheal  injec- 
tions of  glycerine-  a  teaspoonful  at  a  time  given  several  times 
daily,  aided  the  separation  of  the  casts.  We  should  now  be  dis- 
posed to  try  the  continuous  inhalation  of  creasote  vapour,  if  a 
suitable  case  presented  itself. 

.7.  K.  F. 
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Treatmeat ,        .        .  1S7 

Thir  affection  was  observed  in  1808  hy  ProfssBor  C1130I,  then 
&  student  iu  Paris.  Ho  brought  hirt  sp«cimeii!j  under  the  notict; 
of  Laermec.  to  whom  imedicine  is  indebted  for  the  first  chnical  and 
pAthologicnl  description  of  the  di!!tHse. 

Dilatation  of  the  bronchi,  vitwed  from  the  standpoint  of  morbid 
anatomy,  is  a  condition  of  common  occurrence,  as  it  is  fre«nu-ntly 
found  in  aasociation  with  piihnoniiry  tiiberculo»;is.  Frcnii  a  clinic4il 
point  of  vifW,  howevKi.  the  afl'eeliou  is  eompiLnitively  rare. 

Btiolo^.^Dilatation  of  the  bronchi  is  rarely,  if  tver,  a 
primary  disease  ;  it  may  be  traced  to  aomt  preceding  affection  of 
the  broucLial  wiill  or  of  the  luii;^  or  pleuni.  The  post-mortem 
records  of  the  Bronipton  Hospitnl  from  1H87  to  IHS)!  contain  rL-poriJ( 
of  thirty-five  cases  in  wlii^h  the  condition  was  present  in  a  nmrked 
degree ;  au  ajialysis  of  the.sQ  cases  shows  ttiem  to  liave  originated 
thus : 

Sij,  of  i-nuMi 

Acute  bronchitis 1 

Chronic  bronchitU 7 

Sjlihililic  iileiiD-'i!!  of  :.lio  broticlil 1 

PrcMurB   ua    bronchi     by   n    mviliasUnat   proutli   or   ilii 

anuurj-diii 1 

Foreign  bodies  in  the  bronclii '2 

BroDohiliB  anil  a^llmia 1 

Broncho-pneuuionm 1 

Lobar  pnemunniit       ........  2 

Chronic  pu^uraoDlA  and  cirrhosU  ot  lung .        .        .        .  S 

("almonary  tiibi-Tt^ulnsti     .......  4 

PleariKjr  and  i-mio'''">'> S 

H^daliij  cytfl  ot  Ihc  kiiJuc-y 1 

Bpinal  earvature S 


IE   DISE.ASES  OF  THE 

istrates  the  common  causoft  of  the  airection.  As  to 
)nency  of  their  occurrence  it  is  difticult  to  make  any 

liL'iit.  but  it  is  probable  that  this  is  fairly  indicated  by 
cases  here  attributeil  to  the  various  causes.     We 

111  with    one  casu    in  which   localised   bronchiectasis 
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]  upon  the  absorption  of  the  blood  in  a  hFemorrhagic  iu- 

I. 

. — Most  statibtics  show  a  considerubk    preponderance  of 

le  sex.     in  tht-  aliovcmtntioncd  cases  twenty-nine  occurred 

iB  and  six  in  fenialt  s, 

. — The   affectiuii   may  he  met  with    from  cliiblhootl  to  old 

t  it  is  most  coiuiiion  iJi  middle  life.     Exchidiug  two  cases 
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wbich  occnrred  in  children  apod  six  and  nbp.  and  ono  in  a  man  of 
sevenly-thrt©  years,  tbe  nvtraKe  ftge  was  tUirty-four  years. 

Tlte  above,  however,  refers  to  the  a^e  at  dt-atli.  aud  in  a  state- 
ment of  comparatively  little  value,  aa  tbe  affection  often  runs  ft 
very  chronic  course,  m&oycaKi!snriKiiiat)n<f  in  childhood  and  laatin^^' 
twenty,  thirty,  or  even  forty  years.  The  varied  etiology  of  the 
condition  fthows  of  bow  little  importance  the  age  factor  intint 
necessarily  be. 

Morbid  anatomy.  Varu'ti^s. — Two  chief  varieties  of  the 
affection  are  met  with,  the  one  cylindrical,  simple,  or  umj'orm,  the 
oth.er  saccM^a/  or  giohukir.  When  the  dilatations  in  the  cylindriciil 
form  taper  towanta  their  cxtremitieSf  the  term  jusi/nnn  is  often 
applied.  In  another  form  which  itj  occasionally  observed  headlike 
dilatations  are  present  at  intervals  upon  a  hronchus,  tbe  liuaen  of 
which  ia  not  elsewhere  enlar;;ed  ;  this  has  been  name<I  vwndifonn. 

In  advanced  ca.se»  the  cylindrical  and  aac-ccilated  forms  are 
often  found  in  u.'^sociation. 

Cyliiulrical  fomi.  — Tliis  occurs  chiefly  in  the  larRer  lubes 
and  those  of  medinm  calibre  {viiie  fig,  5{i).  but  it  may  extend 
from  the  root  to  the  surface  of  tbe  lun^-  A  dibited  lube  la  rarely 
of  uniform  diameter  for  any  considerable  distance;  it  usually 
presents  constrictions  here  and  there  in  its  course,  and  tends  to 
onder^  a  secondary  enhirgement  at  its  distal  end.  The  con- 
strictions are  often  due  to  a  new  growth  of  fibrous  tissue  which  has 
replaced  the  muBCutar  coats,  and  are  .sonietiiiies  i^o  distinct  a.s  to 
fonn  incomplete  jwpta. 

Sacctilar  furm. ^The  appearances  prescntcl  by  the  most 
typical  examples  of  this  form  of  tlie  affection  {ri,lc  fif;.  ^7)  are  in 
marked  contrast  to  those  just  described.  On  section  of  the  lunfj;  all 
trace  of  pulmonary  tis-'^ue  may  have  disappeared  over  areus  of 
considerable  extent,  mid,  in  its  place,  large  numbers  r»f  rounded, 
smooth -walled,  sbiny  saccules  ure  seen,  each  presenthig  a  smaH 
opening  in  its  floor.  Their  nails  are  usually  Ihiimer  than  normoil. 
and  neighbouring'  spaces  may  conniiunicate.  A  whole  loin*  may  be 
thus  affected,  or  in  some  eases  the  whole  lun>f,  cuiistitutini.'  the 
condition  known  as  'turtle  iun-^,'  from  its  NJuiilarity  in  appuaiancH 
to  the  lung  of  that  aiiimal.  At  otln-r  parts  of  a  specimen  wliieii 
shows  the  (ulvanced  condition  enrlier  -stuj^'t's  oC  the  cliaciHe  iiiiiy  be 
Men,  and  the  saccules  tliere  will  be  much  smaller,  uuil  sci>iinit(.*d  by 
areas  of  lung  tissue  in  whiirh  tin-  tubes  nn-  not  dilated.  In  rare  cases 
a  sinj^le  largo  saccule  is  found.  Thf  terminal  bronchi  are  usiiiilly 
first  affected,  and  the  diata!  end  uf  the  dilated  tube  ts  generally 
closed  at  an  early  stage  of  the  prnccss. 

Size. — The  si/.e  of  tbe  dilatation  necessarily  varies  with  that  of 
the  affected  tube,  hut  is  said  to  be  proportionately  greater  in  tbe 
owe  of  the  smaller  tubes  (IJitTiner).  A  cylindrical  dilatation  of  n. 
lai^  tube  which  will  admit  ihv  forelingcr  is  by  no  means  rare. 
Saccular  ililatations  in  the  curly  stage  are  sn  small  as  only  to  he 
discoverable  by  the  aid  of  the  nacroscope,  whilst  in  the  most 
advancod  stage  they  may  oven  be  equal  in  size  to  a  hen's  egg. 
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Extenf.^ln  the  great  majority  of  cases  a  largo  number  of 
tubes  ure  found  (post  mortem)  to  be  affected,  as  ifl  shown  by  tlie 
fact  thitt,  in  the  thirty-five  eases  above  reftirred  tu.  dilated  bronchi 
wpre  trtund  in  all  the  lobes  of  one  or  both  lungs  in  twenty-seven, 
wherfas  tlie  lesion  was  limited  to  one  lobe  in  only  eight.  In 
twenty-three  cases  \0^>  per  cent.)  both  Iuijk^  viert  affected. 


Fiw.  57.~8Atcvi.-f.li  KiiriscjntctTAsiM  >it  tjii-,  I,owi:n  Lubk  ok  a  Lcko 

At  itB  coromcncenient,  however,  the  affectinn  \h  much  more 
limited.  Fiei|ut.'nt  cough,  the  inhalation  of  secretion,  and  the  inter- 
current attacks  of  brotichiti.s  nnd  septic  broiicliu-pnc'iimonia,  which 
atone  period  or  another  are  ahiiost  sure  to  nccnr,  conibirie  to  favour 
its  spread.  Speaking  gtnorally,  it  may  bi'  stuled  that  when  the 
condition  fulluw^  flcute  or  chronic  l>roncliitis  or  bronchn  pneumonia, 
especially  in  eliildhood,  many  tubes  are  dilated  :  whereai*,  when  it 
is  a  se<|uel  of  collapse  from  pleuml  i-lTuNion,  lul>ai  pjuumonia,  the 
impaction  of  a  foreign  body,  or  stenosis  of  a  large  bronclnis,  it  may 
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for  a  time  be  limited  to  the  area  of  lung  aflfpctpd  by  the  primary 
lesion.  The  lower  lobe  is  mort'  ofitiii  priiiiiirily  aflect^d,  but,  when 
the  lesion  is  sccotiilary  to  tnherculosis,  the  apex  is  aeuallyits  earliest 
sit«. 

Changes  in  dilated  bronohi.— In  Hoiaecaa^s  the  raucous 
mombranc  only  shows  the  k-sions  of  jiciite  inflamuiation,  but  when 
the  Urji^'r  tubes  are  affected  it  is  often  swollen  and  reddened, 
and  prerienta  a  velvety  appearance.  In  the  luort?  chronic  cases  it 
may  be  greyish  in  tint  nnd  granutar  on  the  sm-face.  Tlie  tibrons 
Btractnres  of  the  bronchial  wall  are  usualiyin  such  rasoH  thickened, 
and  fibrous  peri-bron chilis  may  h^^  present,  the  tliickeued  tuben  on 
transverse  section  standing  out  from  the  cut  snrffvee^jf  the  lung ;  but 
in  other  caRes,  particularly  in  th»fie  nf  the  sacculated  variety,  the  wall 
of  the  tube  may  have  undergone  decided  thinning',  The  tubes  may 
be  empty,  or  may  contain  large  (luautitit-s  of  thick  purulent  duid  of 
remarkably  fcctid  odour.     This  may  lie  of  a  dirty  grey  or  groyiah- 

Sink  colour,  Btrinny,  curdy,  or  ingpi?aated.  In  other  case's  the 
iUted  tul)e  tlinrnghout  its  length  may  be  found  filled  with  ch'ar, 
sweet,  gelntinous-looking  mucus,  somewhat  resembJiiig  the  contents 
of  a  culture  tube  of  nutrient  gelatine.  On  closer  intipection  in 
such  a  case  it  will  be  seen  that  the  upper  surface  presents  a 
yellowish  tinge,  and  here  a  growth  of  micro-organisms  may  be 
found,  rendering  the  likeniiSB  »;till  more  complete.  In  cases  where 
all  communication  from  the  air  ban  been  ^hut  off,  cystlike  cavities 
may  be  found  fillM  with  casMiufi-Iookiiig  nuitcrtal. 

Changes  in  adjacent  lung  tissue.— The  condition  of 
the  lung  in  the  immediate  neighbourhooil  of  the  dilatation  varies 
greatly,  and,  as  a  rule,  no  single  lesion  is  present  alone.  The  lung 
may  !«  healthy,  emphysematous,  collapsed,  condensed,  or  fibroid. 
It  is  frequently  oedematouy.  A  lobe,  or  fvtn  the  whole  lung  when 
the  change  ir  extensive,  niay  be  consolidated,  tough,  iron-grey  in 
tint,  and  densely  indurated. 

iLxtensive  areas  of  broncho-pneumonia  and  of  gangrene  may 
also  l»e  found  around  dilated  tubes. 

Associated  pathological  lesions.  In  addition  to  the 
changes  found  in  the  affected  tubes,  mare  or  lews  general  bron- 
chitis is  usually  present,  the  mucous  membrane  being  often 
intensely  red  or  of  a  piirpHsh  tint.  Acute  plenricy  with  effusion  \n 
rarely  met  with,  but  pleural  udhesions  are  generally  present  post- 
mortem, though  tbey  have  licon  «l"icnt  in  many  cn-ieM  sutimitted  to 
operation.  The  adherent  pleura  in  often  much  thickened,  and  the 
interlobar  septa  apin-ar  a.^  dense  fibrous  bands  extending  from  Ihe 
surface  towards  the  root  of  the  lung.  The  inierloimlar  conucclive 
tissue  may  also  ho  increased.  The  process  by  which  the  thickening 
of  the  pleum  and  of  its  ])roIoiigatioas  b-nwcen  the  lobes  is  efVecteil 
will  be  discussed  Inter. 

Perforation  of  thft  pleura  and  pneumothorax  may  occur,  or  the 
cavity  originating  in  a  dilated  bronchus  may  even  penetrate  the 
chest  wail,  and  either  rupture  externally  or  form  an  abscess  beneath 
the  mnsoles.    Perforation  into  tlie  cellular  tisane  of  the  mndiasti' 
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may  give  riae  to  interstitial  or -subcutaneous  empliysema;  but  all 
these  oventy  aro  of  very  rare  occurrence,  and  when  met  with  are 
usually  complicationH  of  ^an^ene. 

Til  the  cases  necaiopaniad  by  emphysema  the  morbid  conditions 
iuoideutal  to  that  diaense  will  be  present.  Of  theso,  hy|)ertrophy 
and  dilatation  of  the  ri^ht  side  of  the  heirb  and  cong'estion  of  the 
Hysteiuic  vems  are  the  most  Impurtaiit.  Long- con liuued  profuse 
purulent  discharge  may  induce  lardaceons  disease. 

Cerebral  abticeBB  was  the  iniiiiediute  cause  of  death  in  four  of 
the  serieM  of  cases  previously  referred  to. 

The  kidneyt)  may  present  indurative  chan^rei^  from  chronic 
venous  congestion,  or  they  may  \)e  lardaceons.  Chronic  parenchy- 
matous nephritic  has  also  been  ohnerved. 

MODE   OF    PRODUCTION 

This  19  a  point  on  which  considerable  difference  of  opinion 
exists;  all  writeiB,  howevt-r,  agree  that  dilatation  of  the  broucUi 
is  not  a  primary  diseaHt;,  but  a  secondary  result  of  aome  lesion, 
involviu^r  either  the  bronchial  tube^,  the  lung,  or  the  pleura.  It 
will  thea-fore  be  convenient  to  consider  the  mode  of  productiou 
under  the  linadiiif;^  intrin\{t:  and  '.xtrimic. 

rXTl^lN'Src    CAUSES 

(1)  Acute  and   chronic  bronchitis.—As   dilatation    of 

thehrouLhi  may  occur  in  tht;  abatnce  of  any  lesion  of  the  surround- 
ing limg  tibsoo.  it  is  clear  that  the  changes  found  in  the  bronchial 
walls  are  tln^  only  patholojjical  conditiou.s  absolutely  necessary  for 
its  production.  No  exptuuation,  therefore,  which  does  not  take 
account  of  this  fact  can  In^  accepted  as  satisfactory.  Chronic  broii- 
chitiB  is,  ass  \VL'  have  .'jeen,  in  tlie  H''«i't  majority  of  cases  associated 
with  enj]ihy3eiuu,  and  not  with  bronchic-ctaais.  N'iolent  expiratory 
L'fibrt-4  with  thi-  ^dottis  closed,  or  partially  closed,  viall  i^'ive  rise  to 
einpbyaeum,  iind  for  the  un-.-uui plicated  cases  of  bronchiectasis,  just 
referre^l  to,  u  similar  cxplaimtioii  is  tliu  only  on«  which  meets  the 
fact.s.  It  IM  not  easy  to  sjiy  why  in  the  one  ease  the  iiivL-oli  dilate 
and  in  the  oIIht  the  bronchi,  but  it  piobubly  dei>ends  upon  tlie  fact 
that,  when  bronebiectii-Nis  occurs,  inriiimnmiury  t-liaoge-s  in  the  bron- 
chial wall  have  led  to  a  loss  of  ehisticily  and  niuscuiar  tone,  and 
possibly  to  atrophy  of  the  tnuscnliir  ti.tsue;  conditions  mofit 
favourable  to  the  ot-currence  of  dilatation.  Violent  cough  probably 
under  all  <nrcmn»tjiucL's  caii-^es  ii  shghi  teujiwrary  dilatation  of  the 
bronchi,  but  this  is  ininiediiiU-ly  followed  by  recoil  so  long  as  the 
integrity  of  the  e!a.stic  and  nuisculur  tissues  is  maintained.  If, 
however,  these  tisdues  be  weakened  and  their  loss  of  ebisticity  be 
out  of  proportion  to  that  of  ilie  lunj^'.  the  result  will  be  bronchial 
dilatation  instead  of  eniphysfina.  Hutained  .secrclioii.  which  j.s  no 
louger  penneable  to  air,  must  form  a  better  jioiiit  il\ijipui  for  such 
a  force  than  air  contained  in  the  tubes,  and  wocretion  may  he  retainetl 
before  the  lung  tissue  beyond  has  undergone  colUpse.     \  deficient 
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entry  of  BJr  into  any  part  of  the  lung,  by  ptxulucing  incomplete 
expansion  of  the  alveoli  and  so  <iefective  support  of  thp  bronchi, 
wouli]  necessarily  favour  dilatation  of  the  tubes ;  but  nucti  a  con- 
dition, although  commonly  present  in  casea  of  broncliieototiis,  cauuot 
be  regarded  as  esfsential. 

(2)  Bronchial  BtenosU.  This  is  ao  important  factor  in  the 
etiology  of  bronchiectasis,  Narrnwing  may  be  eauserl  by  the  con- 
traction of  guiQTnatous  tissue  in  thn  l)ranchiali  wall,  by  the  preFisure 
of  an  aneurysm  or  a  morbid  ffrowth,  or  the  presence  of  a  foreign 
Iwdy,  and  in  other  ways  ;  but,  howpverprmlunidp  it  lefwls  to  dilata- 
tion of  the  tubes  beyond  the  sltt;  uf  constriction.  Vtirious  cau^s 
OQitferibute  to  this  result. 

(a)  Accumulation  nf  se^rotion  in  the  tubes  leads  to  obstruotioa 
of  the  bronchioles  and  cnllap^n-  of  tbi'  tributary  area, 

{b)  Changes  in  the  bronchi  and  peribronchial  tissues  diminish 
the  power  of  resistance  to  prt-^ssure  from  within. 

(c)  Fibrons  thickening  of  the  inttirlobular  and  interalveolar 
connective  tissue,  and  of  the  lung  as  a  result  of  intlamuia- 
tioD,  lead  to  contraction  of  the  smrroundiag  tissue. 

The  above  conditions  render  effective  the  dilating  force  of 
\-iolent  expiratory  efforts  with  a  partially  closed  glottis, 
and  this  we  regard  as  the  indispensable  factor  in  the  pro- 
dnction  nf  diLitattnn. 

(3)  ObstFuotion  of  a  bronohuB. — When  a  bronchus  is 
irnddenly  obstructed,  as.  for  instance,  by  a  foreign  body  which  fiUa 
its  lumen,  collapse  of  the  area  of  Itinj^  to  which  it  is  distributed  is 
the  usual  result,  and  this  i^  followed  either  by  emphysenm  of  the 
surrounding  tissue  or  by  dilatation  of  a  neiglthoiiriug  broiiehus. 
When,  however,  complete  obstruction  follows  gra*lual  min-owing, 
the  tubes  beyond  have  usually  alnady  undergone  dilatation. 
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Changes  in  the  lung.-  (-/)  G'/Za/'.^t'  '/  thr  fumj,  from 
whatever  cause  arising,  U  lialile  to  hefollowt'ii  by  bronchi- 
ectasis, and  is  one  of  the  most  cummun  c^u»es  nf  thai 
condition  in  children.  In  such  cases  the  collapse  is  gene- 
rally the  result  of  oapiHary  bronchitis.  Sieuosis  and 
obstruction  of  a  bronehus  may,  as  we  ha^e  already  fieen, 
lead  to  coUapne  oE  the  eorrerfpondiu;.'  area,  and  no  favour 
the  onset  of  hronchic-ctasis.  Collapse  of  the  lung  secon- 
dary to  pleurisy  is  considereil  ntider  changes  in  the 
pleura  [itih.  p.  LSll. 

(6)  PneuniotiUi,  either  lobar  or  lobular,  may  bean  antecedent  of 
bronchial  dilatation,  and  either  form  of  [ineunionia,  bnt 
especially  the  latter,  may  supeivt-ne  ui>Dn  the  leaitiii 
already  established.  In  a  remarkahU?  fuse  lately  under 
observation  at  the  Middlesex  Hospital,  signs,  which  wore 
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clearly  due  to  the  dilatation  of  s.  bronchus  at  the  apex, 
persisted  after  recovery  from  pneumoniu  of  the  left  upper 
lobe,  resolution  having  been  inc-omplete.  The  patient 
had  had  neven  attacks  of  pneumonia,  for  nearly  all  of 
which  he  hod  beeu  an  inpatient  in  the  hoBpital,  andi  in 
all  but  the  last,  recover}'  of  the  hing  had  been  complete. 
Tliere  was  no  sign  of  breaking  down  of  the  lung,  and  the 
abseuce  of  tubercle  bacilli  and  elastic  tissue  from  the  sputa 
and  the  course  of  the  attack  negatived  a  diagnosis  of 
tuberculosis.  Without  a  knowledge  of  his  hiatorj  he 
would  be  now  almaal  certainly  regarded  as  a  case  of 
arrested  tuberculosis  of  the  iipex.  A  pneumonia  which 
has  not  uiiderg^one  complete  reaolution  may  become  in 
time  a  'chronic  pneumonia,'  and  with  that  condition 
bronchiectasis  is  very  often  associated. 
Emphysema. — The  same  conditions  which  lead  to  emphy- 
sema may  produce  bronchiectasiit.  and  a  moderate  degree 
of  bronchial  dilatation  is  not  uncommonly  obRcrTod  in 
emphysema,  but  advanced  emphysema  and  geneml 
bronchiectasis  are  rarely  found  in  atisociatiou. 
I  Fibrosi.tt  of  tlu-  lunij  arising  from  {.■hronic  pneumonia,  tuber- 
culosis, or  other  causes  is  frequently  complicated  by 
bronchiecta^ii:*.  and  various  views  aiv  held  as  to  the 
pathogenesis  of  the  latter  condition  under  such  circum- 
stances. Elaborate  diagrams  have  failed  to  convince  the 
writer  of  the  correctness  of  the  theory  that  traction  by 
fibrous  liands  |m3sin>r  fiotn  the  pleura  to  a  bronchus  or 
from  [ine  bronchiis  to  anotlier  are  the  effective  dilating 
force  when  bronchiectasis  follows  tibrosis  of  the  lung. 
Moreover  operations  hi  cases  of  bronchiecta.'^is  have  shown 
how  commonly  pleural  adhesions,  wliieh  are  almo.<it 
ettsential  lo  tlie  acrt-plance  of  this  view,  are  absent  when 
their  presence  has  bun  regarded  t\^  pmctically  certain. 

.\reiisof  tjbrosis,  whether  of  Imbercnlrtrori-rin  or  not,  tend 
to  shrink  by  a  priwess  of  centripetal  contraction,  and  if  the 
whole  luug  is  aflVcCetl  the  small  space  it  may  ultimately 
occupy  is  very  striking.  Chronic  cavities  tend  to  contract 
and  tht'ir  lumen  may  tv  almost  (very  rarely  qnite)  ub- 
lil^'raled  :  the  parietal  ;ind  visceral  layers  of  the  pleura 
become  Reparjtted  as  the  lung  retracts,  and  the  intervening 
S[iace  is  tilled  hv  a  Ihiid  exudation  which  ultimately 
Invomes  nr)raniseil  into  den^ly  tirm  fibrous  tissue,  or  the 
neighluiiirinti  tissiu-.  if  stUl  jhtamous  to  air.  l>ecomes  emphy- 
sen\at(Mis.  Org:ins  are  disp1aee<1  and  other  changes  occur, 
all  of  which  apivar  ii>  l»e  more  Ukely  to  obliterate  than  to 
enlarije  !«pjioes  within  the  afficte^i  area.  That  they  are 
not  cotnpU'li'ly  iiblitenited  is  dut-  partly  to  tlie  dilating 
fonv  (if  the  clmmic  tvtiirh.  which  is  commonly  present, 
and  (mrtly  t**  the  (act  that  when,  by  the  aid  of  such 
changes  as  appntxltualiou  and  o\erlapping  of  the  ribit, 
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corvutnre  of  the  spuie,  displikceiueiit  of  organs  and  of  the 
media-stiDuni,  Aiit]  enlargement  of  the  opposite  lung,  every 
possible  coiDpensation  has  been  made,  et[uiUbrium  bf^twcf  ii 
the  varioua  forces  is  olitaiMeil  before  the  cftvitieji  in  the 
lung  have  bet^n  completely  obliterated. 

Where  a  dilated  bronchus  is  found  opeuirifj  intoan  irregu- 
larly shaped  chronic  tubercular  ca\ity. neighbouring  libroun 
tractB  may  have  had  some  share  in  producing  tb^  irregular 
outline,  by  preventing  contraction  rather  than  by  actiu«,' 
MS  a  dilating  force  ;  but  this  is  not,  according  to  our  view, 
Vl  agent  of  any  importance  in  the  production  of  bronchi- 
ectasis. 
Changes  In  the  pleura.— Pleurisy  with  effusion  having  led 
to  oollapse  of  the  tun}>,  either  as  a  whole  or  in  part,  dila- 
tation of  th.e  bronchi  and  chronic  thickening  of  the  inter- 
lobular and  iuteralveolar  connective  tissue  inuy  fnllow.     It ' 
is   probable,   as   suvgestetl   by    Wilson    Fox,    that    these 
changes  proceol  together,  and  that  tht^  dilatation  of  tlic 
bronchi  ia  not  due  to  tlie  fibrosis  of  the  lung,  hut  to  thf 
distending  force  of  the  cough  acting  upon  the  weakened 
tissue   of  the   bronchial   wall.     The    qnestion   di:.';cu3sed 
above  arises  in  connection  with  these  cases  also,  but  it  is 
nnneceesary  to  recapitulate  the  arguments  there  miviuiced, 
Such  fibrous  tracts  or  bands  as  are  not  due  to  the  presence 
of  chronic  interstitial  pneumonia  arc  in  Jiiost  cases  the 
tliickened  interlobar  ur  interlobuliir  septa. 
Inspiratory  pressuro^-Tho   fact   that   the  expansion  of 
the  affected  part  ilurinLT  insinratioii  is  practii'itUy  I'ii  tells 
strongly  against  tlie  effectiveness  uf  that  force  as  a  (actor 
in  producing  dilatation  of  the  tubes. 
Clinical   varieties  of  bronohiectasts.— Two   varieties 
of  the  afffctiun  art^  ob.u'rved,  :he  avutr  mid  •■lirnnic.     The  former, 
which    is   more  commonly  met  witli  in  children,  may  be  produej'd 
in  a  comparatively  short  time   as    a    result   of    whnopiug  cough, 
diphtheria,  acute  and  crtpilliLry  bronchitis,  brouelioj-jnieinnotiiai  pul- 
monary collapse,  or  pleurisy.     (  Vuh:   liroucbiecta-.is  m  (.'hildrcu. 
p.l4fi.) 

Casea  of  tliiu  type  may  oi:ciir  in  adulln  from  similar  causes  and 
are  not  nnconnuon  in  typhoid  fever.  In  a  fatal  cast'  of  that 
disease  lately  under  the  care  of  the  writer  cyliiidi'ii'jil  dilatation 
of  the  tubea  was  present  in  aji  area  of  cunsoIiiiaLii>n  produced 
by  the  ci>alescence  of  numerous  foci  uf  hruncha-pueumonia  ;  one 
of  the  dilatations  nearly  approaehed  the  surface  of  the  lung 
This  condition  may  lead  to  perforation  of  the  pleura  and  pneumo- 
thorax. 

SymptoniB. — In  a  disease  owning  such  a  varied  etiology  iis 
broucbifcta-sis  uuifoniiity  in  symptuins  is  iiui  to  be  expected,  hiu 
in  well-marked  cases  they  are  usually  fairly  typical. 

V  paroxysmal   r.nwjh,  aceompaiULil    by  the  expexioraiion  of  a 
e  ijaautity  of  purulent  and  often  ufTeusive  secretion,  is  the  cum 
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bination  of  symptoms  which  most  coramonly  suggests  tfee  presence 
of  dilatation  of  the  tubea. 

Ill  tbe  iiitervalf^  between  the  paroxysms  tbe  patient  may  be 
ta.it\y  free  from  cough,  except  when  there  is  much  empbyscma,  the 
cough  is  then  nsually  more  frequent  and  may  be  painful. 

Tbe  dilftU^i]  tube»  lo^e  their  seui^ibility  to  a  great  extent  and 
cough  is  not  excited  until,  fiom  the  aecuraulation  of  secretion, 
healthy  parts  of  the  umcons  membrane  are  irritated.  Copious  ex- 
pectoration then  follows. 

The  paroxysms  tend  to  occur  chieHy  on  lymgdown  at  night  and 
rising  tn  the  morning,  or  when  the  patient  asaumes  some  particular 
position,  f;eneriUy  tbe  rtcumbent  ou  the  healthy  side.  The  secre- 
tiun  then  overHows  into  unafTected  or  less  di&eased  bronchi  and 
cough  resuUs. 

The  !t\U>  of  tbe  affeclinn  uiateriaUy  inflaencfis  tbe  sei'erity  of 
the  cough.  When  the  lesion  is  chiefly  at  the  apices  or  in  tbe  area 
of  the  upper  lobes  from  which  there  is  free  drainage,  there  ie  not 
the  same  tendency  to  accumulation  as  when  the  lower  lobes  are 
mainly  affected. 

Expectoration  may  be  easy,  or  effected  with  ditliculty,  owing 
to  the  presence  of  ailvanced  emphysema  or  stenosis  of  a  main 
bronchus  or  of  marked  indm-ation  of  the  tissue  around  tbe  dilated 
tubes. 

CfitJrnctfru  of  the  sputa. — It  may  be  Home  years  before 
the  sputum  presents  an  offensive  odour  ;  then,  for  jxrhaps  as  long  a 
period,  afaint  putrid  smell  is  noticeable  :  subsefjucntly  when  bronchi- 
ectastrt  is  fully  developed,  the  aputa.  owing  to  putrefactive  changes, 
acquire  tbe  horribly  fa'tid  oharitcter  which  is  such  a  marked  eliiiical 
featare  of  the  disease.  The  odour  is  not  quite  the  same  as  that  of 
gangrene;  it  has  been  compared  to  that  of  rotten  cabba^^e ;  but  a 
more  preeise  deBcriptiuu  is  hardly  necfsaary,  as  it  will  be  readily 
appreciated,  post^ibly  at  a  distance  from  the  patient.  It  may  be 
more  marked  in  tbe  breath  than  in  the  sputa  or  rice  rcma.  Wo 
have  known  ii  to  be  so  horrible  thai,  if  the  patii^nt  ctrnghed,  vomit- 
ing was  iiuuie^litttely  induced  in  i>ersDus  standing  near  him. 

The  expecioratum  U  usually  diffluent,  seldom  nninmulatfKl.  After 
standing  for  about  twt-nty-four  hours  it  3ettle5  into  either  two.  or  more 
often  tha^f,  welldelined  strata— an  upper  thin,  brownish,  frothy 
mucoid  layer,  a  middle  layer  of  greenish  fluid,  either  clear  or  con- 
taining banging  ihrt-ads.  and  a  tbick  lower  layer  of  purulent  material, 
which  forms  a  grey  oimque  mass.  Where  only  two  layers  are 
present  the  upper  is  more  or  less  stringv.  or  it  may  be  clear,  the 
solid  nnilters  itinking  to  the  bottom.  In  tiie  latter,  on  microscopical 
examination,  pus  cells,  granular  detritus,  connective  tissue,  and 
many  organisms  are  fnund.  amongst  wbkli  micrococci,  bacteria, 
spirals  and  filaments  of  leptolhrixarelhe  most  numerous.  Traube's 
or  Pittrich's  plug's,  which  an^  soft,  fietid.  greyisliyellow  bodies, 
fonniHl  in  the  brnnchi  and  consisting  of  pus  cells,  granules,  oil- 
globulfs  and  iieedleshrtiHHl  erystals.  can  usually  be  found  iu  the 
lower  layer  by  careful  search.     In  some  cases  ca$Us  of  tbe  bronchi 
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may  also  be  found  after  Hoating  a  pan  of  tbe  deposit  is  vater. 
Leacin  and  tj-nisin  may  also  be  present. 

Tht  ifuanUty  of  tlio  expectoration  varies,  bat  is  usually  profuse 
and  may  amount  to  iifl  or  !iO  ounces  or  more  dnring  the  twenty-four 
hours.  In  a  oasc  recently  under  the  care  of  the  ni-iter  it  avemged 
169  otmoes  a  week  for  a  period  of  six  months.  Tbe  reaction  may 
be  alkaline,  or  it  may  become  acid  from  the  presence  of  butyric, 
lactic,  valerianic  and  acetic  acids. 

Dyspnita.—'XhQ  breathing  is  not,  as  a  rule,  much  quickened 
in  the  early  stages,  and  then  there  may  be  no  dyspnceti,  but  it  is 
luaaUy  present  to  some  degree  on  exertion,  and  it  may  be  severe 
wben  cwliao  comphcatious  exist.  It  ia  due  rather  to  the  co- 
existence of  bronchitis,  emphysema,  or  Hbrosis  than  to  dilatation  of 
tlie  tubes.  During  intercurrent  attacks  of  bronchitis  or  pneumonia 
dynmcBa  maybe  severe,  as  it  ahnost  invariably  is  towards  the  end 
of  uiee&ae. 

Hamoptysis  is  usually  a  late  s^'mptom,  but  its  iiceurrence  is  by 
no  means  uncommon.  It  was  present  at  somtj  period  in  14  out  of 
the  3i5  cases  analysed,  and  in  several  it  was  profuse  in  quantity  and 
frequently  repeated.  Only  three  of  these  were  cases  of  tuberculosis, 
and  in  one  there  wa^  aortic  stenosis.  \i\  ulcerative  process  start- 
ing in  the  bronchial  wall  may  extend  to  a  neighbouring  branch  of 
the  pulmonary  artery  and  50  give  lise  to  hteniorrh&ge,  or  an  aneurism 
ou  a  branch  of  the  puimonaiT.'  artery  may  project  into  a  dilated 
tube,  and  the  rupture  of  the  sac  may  be  followed  by  immediate 
death  ^m  hremoptysis.  In  three  of  the  cases  hifmoptysis  was 
tbe  immediate  cause  of  death,  and  in  two  of  these  a  pulmonary 
ftoeurysm  bad  ruptured  into  a  dilated  tube. 

Pyrexia. — There  may  be  no  pyrexia  throagbout  the  case.  In 
Um  early  stages  it  is  often  absent,  but  if  secretion  is  retained  the 
tecQperature  will  rise ;  and  toward)?  tbe  terminntion  of  a  ease,  if 
•eptic  broncho-pneumonia  occurs,  there  is  nearly  always  high  fever 
of  a  remittent  type.  If  death  occurs  from  gradually  increasing 
cyanosis,  the  temperature  is  generally  subnoi-mal.  Remitting 
attacks  of  fever  are  ap[)arently  due  to  retention  of  secretion,  or  to 
localised  pneumonia. 

Pain  in  the  chest  is  usually  due  to  pleurisy  and  is  of  importance. 
as  poasibly  showing  ihat  the  aifection  is  approachinjL'  the  Kurface  of 
tbe  lung.  In  cti,ses  urigimitiiig  in  an  iittack  uf  acute  pleurisy  there 
trill  almost  certainly  be  a  history  of  severe  pain  an  the  affected 
side;. 

IHarrhaa  may  result  &t>m  septic  infection,  or  may  be  due  tu 
Ills  disease  of  the  intestine. 

jitbuwiiinna  is  common  from  amyloid  disease  of  the  kidneys. 

Clnhbinij  of  the  timjv.rs  and  toes,  and  also  tu  a  less  degree  of  the 
note,  is  such  a  marued  feature  of  broucbiectasis  as  to  he  of  decided 
value  in  diagnosis. 

CouFMi.^Iu  casee  originating  lu  chronic  bronchitis  certain 
fairly  well-delined  stages  of  tbe  affection  may  usually  be  recog- 
nised. 
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1.  Expectoi'atioD  is    profuse    and    purulent,    but    not    foetid. 

I'vTfxift  is  abBeiit,  strength  and  initrition  are  well  iiiaiii- 
tained,     ExKcerbatiuns  often  occur  in  the  winttT  months. 

2.  The  expectomtion  acijuires  a  faintly  fcetid  odour  and  becomes 

ninre  profuse  in  quantity.  This  chaiige  may  be  accom- 
panied by  the  !ji>;ns  marking  the  following  i<ta!;;e,  but  it  may 
precede  their  onset  by  a  lung  period.  Tlitre  may  be  sliffht 
pyn*xia,  but  it  is  rarely  eontinuons,  beinjf,  as  a  rule, 
Utnittid  to  ptriods  when  the  sputa  are  diniini.-^tied  in  amomit 
or  entirely  ahseut, 
a.  Thti  condition  is  now  fully  developeil.  the  sputa  are  decidedly 
fo'tid.  characteristic  physical  signs  are  present,  and  club- 
bing i»  well  marked. 

4.  Pleural  adhesions  arc  formed  as  the  result  of  an  attack  of 

acutt-  pleurisy,  or  of  one  of  a  subacute  type  in  which  a  '  dry  ' 
friction  sound  is  present  over  a  large  area  for  a  considerable 
peri  oil. 

5.  Fibrosis  of  the  lung  is  followed   by  retraction  and  thicken- 

ing of  the  pleura.     Hteuioptysis  may  occur,  and  may  prove 

fatal.     EmacLation,   dyapnu'a.   and  possibly   pyrexia  are 

present, 

G.  Abfiorpiion  of  the  septic  contents  of  tlie  tubes  induces  p>Texia 

of  :i  renuttent  type,  or  posaibly  a  rigor  and  severe  general 

pyniptoms.     Peatb  may  be  due  to  pericarditis,  scptica-mia, 

pyji'tnia.   cerebral  abscess,  nephritis,  diffuse  bronchitis,  or 

septic  bronchn-pneuuionia.  with  necnwia  of  the  consolidated 

areas. 

Cases  originating  in  an  attack  of  acuti*  pleunay  or  pneumonia  may 

run  a  shorter  course,  e.tj.  a  male,  aet.  HH.  previously  healthy,  had 

pleurisT  {h}  followed  in  three  weeks  by  cough  and  expectoration, 

which  Became  copious  and  offensive  in  three  days.     Three  severe 

attacks  of  hfemoptysis  followed,  and  in  six  inontbs  from  the  onset 

dtuth  occurred  fronL  the  rupture  u£  ft  pulmonary  aneurysm  into  a 

dilnteJ  bronchus. 

In  other  cases  the  course  of  the  aft'ection  is  too  variabli-  to  admit 
of  anal>?-is,  but  the  three  later  stages  described  above  may  often  be 
recogni-inb 

Physical  examination. — To  describe  in  detail  all  the 
physical  signs  which  umy  he  met  with  in  cases  of  hronchiectaais 
would  serve  no  usefid  purpose,  as  ibc  condition  may  be  a  secon- 
dary re.sult  of  such  a  vaiieiy  of  disi-ases,  ,ind  many  of  the  signs 
pertain  Uv  the  primary  affection  rather  than  to  the  bnmehial  dila- 
tation. 

The  pliysical  signs  will  iiecess»rily  deiw-nd  ui»on  the  nature  of 
the  primary  utVection.  the  estent  of  tlie  lesions,  the  condition  of  the 
surrounding  lung,  the  auiouut  of  secretion  in  the  dilated  tubes,  and 
upon  their  distance  from  tlu'  -^iirfnce  of  ilie  chest. 

Jnxjfriion.  -The  chest  ni;iy  1h'  markttUy  emphysematous  in 
type,  or  with  localised  disea.se  there  may  Ix*  retraction  of  the  chest 
wall  and  displai'ement  of  the  cardiac  nupulse. 
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In  Bome  case»,  expaimioii,  ttiouKli  only  fjligLtl)-  impairoi]  over 
the  upper  lobe&t  is  decidetlly  diminisbett  at  on>e  or  both  bases. 

Palpation.^Tht  vocal  fremituR  and  rL'sonanca  are  incmased 
in  ck»e>4  accoutptinied  hy  fibruBis,  aud  bi'onchopliouy  or  pectoriloquy 
may  be  present. 

Perctixsion. — The  note  obtained  will  depend  upun  the  extent 
of  the  lesion  anc3  the  condition  of  tli'e  lung  ^urrouuding  the  dilated 
tabes.  If  the  lung  ig  hpaltby  or  emphysoniatnus,  the  note  will  be 
either  normal  or  hyper -resonant,  but  when  the  condition  is  well 
markeil  and  numerous  dilatationtt  aru  pre^ient  in  a  given  area,  the  note 
is  usually  raised  m  pitch  and  deficient  in  resonftncp,  hut  the  limits 
of  impairment  are  not,  tLn  a  nile.  sharply  detined.  Where  li  whole 
lobe  is  converted  intt>  a  mass)  of  sact^ules.  the  note  is  tyuipunitic, 
or,  if  the  saccrnSes  are  very  large,  amphoric.  The  tyuipanitin 
qaaUty  may  be  more  decided  and  the  pitch  higher  when  the  mouth 
is  ofien. 

ribrosle  around  dilated  tubes  which  are  filled  with  secretion 
gives  rise  60  an  absohitoly  dnH  soimd  on  pcrcnssioii ;  when  they  are 
emptied,  the  note  is  raised  in  pitch,  and  may  present  various  deKrees 
of  dulness  up  to  a  distiuctW  woudeu  note. 

.4iMri(//rt(i'oi(.  — Cylindrieul  fiilatation?!  give  rifin  to  bronehiat 
breath  sounds  of  a  blowing  and  nither  hollow,  but  not  cavernoiia 
quality.  Hoth  on  inHpiraliou  and  expiration  the  sound  may  be 
interrupted  and  wavy.  With  sacculated  dilatations  the  hn-athing 
may  be  truly  cavernnu>f,  and  fj;iirgling  nUes  may  be  present.  The 
'veiled  pufl"  of  Skoda  may  often  lie  heard.  It  is  a  eurious 
aoand  occurring  at  the  end  of  inspiration  and  fjiving  tht-  impn'ssitin 
ihat  a  puff  of  air  bus  surldenly  entered  a  sitiall  cavity  situated  just 
beneath  the  ear.  When  once  recogniaed  it  is  easily  distiiigiiished, 
and  is  in  our  experience  more  often  present  in  bronchiectasis  than 
any  other  condititm. 

The  character  of  the  adveiiLiLioua  sounds  depends  tn  some  degree 
apon  the  state  of  the  siirroundintj  hm-^.  If  this  is  spongy,  they  are 
'  bubbling ; '  if  indurated  frnm  fibrosis,  iliey  liecoiiic  crackling  in 
quality.  The  typical  sound  is  a  coarse  rale  of  riii;,'inj;  or  metallic 
quality.  It  may  lie  ahnoat  eonatantly  jiresent  over  a  certain  ai-ea. 
or  it  may  disappear  ami  reappear  aceonling  to  the  quantity  of 
secretion    in    the    tubes.       .\    variety    of    other    rales    may    be 

[present,  resultiug  froui  the  co-existiii;;  broucbitd  and   pulmonary 
esions. 

Rjiles  are  not  infrequently  produced  in  bronchiectasis  by  the 
movenients  of  the  heart,  and  a  loud  systolic  iTUiriiiUf  is  in  some 
caees  audible  about  the  cardiac  ape\,  also  posteriorly  and  in  the 
trachea  and  mouth.  In  one  very  markfil  I'xaiuple  of  this  kind 
under  the  care  of  the  writer  a  systolic  murmur  eould  be  Inward  at  a 
distance  of  two  feet  from  the  patient  when  the  niniitb  was  oj«jn. 
id  its  presence  had  led  to  the  siisipicion  of  aneinysiii. 
Oia^nosis.— The  followin<,'  soquence  of  events  clearly  and 
edR  observed  is  nlnioBt  diagnostic  of  lironehiectasis,  viz.  the 
1  expectoration  of  a   lar^'e  quantity  of   muco-purulent  fluid, 
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ftstid  or  not,  followed  hy  the  discovery  of  caverDOUs  brentliing  over 

a  ciTtaiii  area,  ami  the  graduftl  disappeftrance  of  this  Higii  as  the 
secretion  re-accumiilat<?a.  The  ouly  other  condition  likely  to  be 
attended  hy  similar  yigna  is  thut  which  follows  the  rupture  of  an 
empyema  into  tlio  lung.  A  case  may  he  seen  many  times  without 
this  sipn  being  observed,  and  it  may,  nGVorthelesSf  be  present  f  very 
day.  The  patient  usually  kuows  when  the  greatest  aiuount  uf  ex- 
pectoration  will  lic  brought  up,  or  he  may  be  able,  by  asscmin^  a 
certain  position,  to  induce  a  froe  Hotc.  If  the  exaniinatioo  is  made 
before  and  after  tliis  occurs,  the  alteratiou  in  the  signs  over  a  certain 
area  umy  in  somt  cases  be  readily  recofjniaed. 

The  diagnosis  from  chronic  bronchitis  with  emphysema  is  often 
dil^ciilt ;  it  depends  chieily  upon  the  character  of  the  expectoration 
and  the  peculiar  niode  of  its  evacuation.  Persistent  fator  pointa 
strongly  to  bronehieeta-sis,  although  in  cases  of  'putrid  tironcliitia ' 
this  condition  of  the  sputa  may  be  present,  even  though  the  tubes 
are  iiot  dilated.  If  the  breath  aounils  are  of  the  wa\7  bronchial 
qnality,  and  are  accompanied  liy  coarse  bubljling  or  ringing  metallic 
riUee,  and  particularly  by  tUe  '  veiled  puff,'  it  is  very  piol)able  indeed 
that  the  tubes  are  dilated.  When  the  signs  are  locftlised.  and  there 
is  extreme  fu'tor,  with  eviclem-p  of  ])roakiuij  down  of  the  lunp,  in 
addition  to  consolidation,  the  diagnosis  lies  between  pulmonary 
Kanfircni'  and  bronchiectasis  followed  by  ulct-rative  and  destructive 
changes.  The  former  condition  is  generally  a  sequel  of  acut* 
pneumonia,  broncho-pueunionia,  or  tuberculosis  ;  the  latter  is  often 
the  mode  of  termination  in  cases  of  simple  bronchiectasis.  The 
hiFitorv  and  the  results  of  examination  of  the  8putum  usually  throw 
light  upon  the  true  natun-  of  the  case. 

The  diagnosis  from  tuhprciiloais  rests  mainly  upon  the  results 
of  the  c\aminatiou  of  i\w  sputum,  hut  it  must  be  rememliered  that 
tubt-rcnlusis  may  be  engrafted  ujion  bronchiectasis,  although  such 
an  event  is  nut  of  common  occurrence,  The  fact  that  the  disease 
has  not  followed  what  may  be  rallrtl  the  ordinary  ■  line  of  march  ' 
uf  tubt-rculosis  is  a  presumptiuii  iigiiinst  ibat  diagnosis.  DiAicuUy 
may.  however,  arise  when  a  piiniary  tubtTcular  lesion  in  the 
upper  lobe  had  imdergone  arrest,  atid  in  surh  a  case  the  presence 
of  the  old  Ii'sion  umy  ht-  ovt-rlookcd.  and  basic  distrase,  although 
n'ally  aecandary,  may  appear  lo  be  primary.  Such  cases  are  by  uo 
means  infn.'<iuently  met  wiih. 

Fortunai.-ly.  however,  an  exact  pathological  diagnosis  is  then  of 
comparatively  little  imjiortance.  It  is  othirwi^ie,  however,  when 
the  diagnosis  lies  between  a  limited  cutfi/cnui  with  an  opening  into 
the  lung  and  chronic  pneumonia  with  bronchiectatic  cavities  in  the 
lower  lot*,  as  ui  the  former  case  an  opemtion  is  decidedly  mdicated, 
whereas  in  tlu-  laiu^-r  it  is  rari-ly  advisable.  Wt-  nrt  not  now  con- 
sidering those  rare  caws  in  which  a  single  largt-  bronchie<-tatic 
cavity  is  present  in  the  lowt-r  lobe,  as  in  such  an  oiM-ratiou  is 
admissible  and  has  bwn  attt'nde<l  with  success;. 

An  empyema  which  has  optut-d  into  the  lung  is  a  form  of 
pneiunuthoras,  and  may  he  attendeil  by  the  ordinary  signs  of  that 
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oondition.  In  »ach  a  ca^e  the  diagnosis  is  not  as  a  rule  difliciilt, 
bal  it  is  aft«n  almost  impossible  to  diatingnish  between  a  lociilated 
etupyema  situated  between  the  lunji?  and  tht;  diaphragm,  or 
between  the  loliea  of  the  lung  witb  a  perforation  into  the  hing,  and 
a  cavity  within  its  BubgtancB,  and  such  a  cavity  mav  he  hronchiec- 
UUc. 

In  riuch  a  case  puncture  with  an  aspirator  needle  may  aid  the 
diignosia  ;  but  the  proceeding  in  not  without  ri^k,  as,  if  adhesions 
are  abeeut,  pus  or  air  may  enter  the  pleural  cavity,  or.  as  in  a  c&se 
reported  by  Dr.  Carr,  in  which  firm  pleural  adhefiiona  were  present, 
general  sabcutaneoas  emphysema  may  follow  from  the  air  being 
forced  along  the  truck  of  the  needle  during  the  act  of  coughing. 

A  caBfi  of  pi]Snionary  disease,  nmrkeil  by  long-continued  copious 
{cetid  expectoration,  A'Otn  which  tubercle  bacilli  and  elastic  Eibret^ 
are  absent,  by  diffuse  bronchial  rather  than  limited  cavermiU!^ 
or  amphoric  breathing,  by  coarse  bubbling  or  metallic  rather  than 
gurgling  rales,  and  by  extreme  clubbing  of  the  lingers,  toes,  and 
nose,  is  probably  one  of  bronchiectasis,  in  which  many  tulles  have 
undergone  dilatution. 

PpognoeiB-^Wheii  the  aflfection  is  a  sequel  of  meaales  or 
whooping  cough  in  childbootl.  recovery,  possibly  complete,  may 
follow  a  moderate  degree  of  dihitation.  Often,  howevt-r.  it  lioconiee 
chronic  ;  but  even  then  it  iimy  for  many  years  lake  the  fonn  of  a 
severe  brouchitiB  aggmvated  by  inelexnciit  weather.  .\s  a  rule,  the 
course  of  the  diBoase  ie  very  chroiiic.  and  c&hch  are  on  reconi  in 
which  it  had  been  present  for  so  loug  a  period  us  forty  or  fifty 
years.  When  it  originates  from  an  unresolved  pneumonia  oj' 
follows  upon  collapse  uf  the  lung,  the  result  of  pleurisy  with 
effusion,  recovery  is  extremely  nirr,  fmd  tbe  course  is  not  usunlly 
so  prolonged  as  in  casea  secondary  to  chronic  inllnmuiution  of  the 
bronchi. 

The  chief  dangers  are  from  prohise  brom-hn-pneumrmia  and 
gangrene,  hiemoptysis,  and  cerebral  abscess. 

Cardiac  and  renal  comphcations  are  common  premasorB  of 
death. 

Treatment. — To  prevent  the  decomposition  and  to  diminish 
the  iiuantity  of  the  bronchial  secretion  are  the  main  objects  uf 
treatment.  For  these  purpda^-a  inhalations  of  creatote,  carbolic 
acid,  tar,  and  luriientiiLe  have  long  been  in  une.  and  these  and 
similar  remedies  have  been  udnmiistered  iuU.rnally.  Such  treat 
ment  cannot,  however,  hi-  said  to  have  been  atteinlcil  with  marked 
success.  This  is  doubtless  due  in  great  [>art  to  the  fact  that  the 
quantity  of  the  remedial  agent  which  reaches  the  ulfected  tubf  by 
the  ordinary  use  of  spravR  and  inhalations  is  iusufticieiit  tn  efl'ect 
any  decided  change  in  the  local  cutidilionti.  Kei-ently,  Ilawe^'er, 
other  methods  of  treatntent  liave  been  suggested,  from  which  more 
decidedly  beneticial  results  may  be  obtiiined.  Thesi-  are  tbo  con- 
Uduous  inhalation  of  the  vapour  of  coal-tar  erea^ole,  or  cresoHne, 
the  us©  of  intra  tracheal  injeetious,  and  of  hypodermic  injections 
of  sterilised  oil  of  guaiacnl  or  of  creasote. 
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richt  chesty  but   Romewbat  diminis^ied   towards  the  base.      No 

tubercle  bacilli  were  foiin<l  in  the  sputum.  T]ie  lUiLgno^is  waa 
'  branchiectttsis  of  the  ri^bt  lower  lobe  with  incomplutpe  consolida- 
tion :  dilated  tubes  in  both  upper  lobes.' 

Ten  dayH  after  lulmisi^ionr  the  temperature  iisauined  a  markedly 
hectic  type— 9U''  m  the  mormug  and  108°- 104°  F.  in  the  evening. 
For  A  month  Kubaerjuently  it  was  irregular,  ranging  lietweon  OU"  and 
101"  M.  and  102"  and  10S°  E.  The  wputum  durinj,'  this  period 
remained  ofl'ensive,  and  averaged  about  12  oz.  daily.  He  was  given 
80  uiininis  of  sterilised  oil  of  gualacul  by  subcutaneous  injections 
daily. 

Ftom  May  30  to  June  24  the  (ever  continued,  and  the  ex- 
pectoration was  exceedingly  fcctid.  On  June  2.^  and  ^9  hjemo- 
ptyaia  occurred  (2  oz.  and  1  oz.).  Fie  continund  to  lose  strength, 
and  the  riilea  at  the  right  base  became  larger,  and  of  metallic 
quality.  Dulnesfl  appeared  over  right  middle  lobe.  The  sputum 
was  Biill  fn-e  from  tuberele  Imcillt  and  elastic  tissue.  A  very  few 
streptococci  were  present,  but  no  other  urganlsms. 

Towards  the  end  of  'July  the  expectoration  diminished  to 
about  .5!|  oz,  daily,  and  the  ftetor  was  less.  The  teiiipemture  varie<1 
lletween'l)0''-101^ 

During  the  fi^^l  week  of  August  he  was  not  bo  well,  the 
appetite  fell  oft\  pyrexia  was  more  marked,  and  the  sputa,  increased 
in  quantity  and  became  luuch  more  otVeiisive. 

From  Augtust  tj  to  12  the  patient  had  a  creasote  vapour  bath 
for  fiftc-en  to  twenty  minutes  on  alternate  day.s.  The  temperature 
had  touched  normal  on  August  4,  hut  it  remained  so  during  the 
week.  The  Bpiitum  was  slightly  bloodstained,  hut  not  quite  30 
offeneive  s.a  pre\i(Hi3ly.  He  gained  1  lb.  in  weight,  The  signs  in 
the  chest  were  unchanged. 

A  fortnight  later  hi^  condition  wus  ujucjli  iiuproved.  The 
sputum  was  only  very  slightly  offensive,  unci  the  temiwrature  waa 
normal. 

During  September  the  improvement  continued.  The  quantity 
of  expectoration  wns  from  9  to  ■'*  oz.  daily.  It  waa  only  sHgbtly 
offensive,  and  often  had  no  odour.  There  were  very  few  ralaa 
audible,  and  the  patient  gained  moi'e  than  a,  stone  in  weight  during 
the  month. 

The  tiniE^  spent  in  thi-  bath  wiis  gradually  increased,  and  during 
October  waa  about  an  hour  and  a  half  daily. 

On  his  disehari^e  the  following  note  was  made : 

'  The  patient  look.')  a  liealiby  man.  He  has  improved  to  a  con- 
siderable degree,  having  come  in  and  lemaitiod  for  some  time  in  an 
apparently  hopeless  condition.  The  improvement  has  been  OKpecially 
marked  since  the  t-ommencenient  of  the  creasote  vapour  bath 
treatment.' 

.Accurate  notes  of  this  case  were  taken  by  Dr.  b".  E.  Leyton. 
house  phyaieian,  to  whose  assiduous  care  the  improvement  in  the 
condition  of  the  patient  wita  in  -ireut  measure  due.  The  writer 
cannot    n-cni  any   cii.se    of    cbronie    pulmonary  disea-se  in    w. 
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recwvery  followpd  from  a  condition  apparontly  so  hopeless,  ami  the 
resnlt  may  t>e  credited  to  llie  troatineiit  adopled.  It  in  unfortunate 
that  Buch  a  favouralilc  result  cannot  always  be  looked  for. 

In  a  pase  recently  under  the  treatment  hy  creasote  %*apour  Ijaths 
For  twenty-Heven  weeks,  the  weekly  aTerafi^e  of  the  sputa  wtts  almost 
exactly  100  oz.,  and  during  the  last  seven  days  the  quantity  ex- 
pectorated was  larger  {lUi\  0/..)  and  more  fiptid  than  for  any  other 
period.  This  patient  took  creasote  internally  during  the  whole  of 
this  period,  and  had  a  creflsotc-  or  cresoline  vapour  bath  for  half  an 
hour  nearly  every  day,  and  for  a  few  daya  he  also  had  intra -trachea  I 
injections  of  giiaiacol. 

In  another  case  under  trpatraent  by  bathe  and  intratracheal 
injections  (creasote  niiv  :  sol.  menthol  (^0  per  cent.)  i^vi ;  ol.  olivie 
ad  3J)  for  ten  weeks,  ui  which  the  sputum  hjid  been  fii-tid  for  ^^xe 
years,  the  odour  disappeared  in  thri?e  weeks,  hut  fliih.«iiiur>ntly 
slight  fotor  was  present  for  a  short  time,  hut  again  disappeared. 
After  the  baths  had  heen  discontinued  the  expectoration  remained 
free  from  any  offensive  smell.  There  was.  however,  no  diminution 
in  the  quantity  of  tlio  sputa. 

The  following  i«  a  lirief  account  of  the  results  obtained  in  a  case 
of  bronchiectasis  of  both  lower  lolies. 

Purinjj  2J^  weeks  lOS  creasote  and  '2i\  cresoline  vapour  hatha 
were  taken,  and  (59  intra- tracheal  injections  of  ^uaincol  were  given. 
Theqnantityof  sputuiB  in  the  week  before  the  treatment  waa  lOito/. 
SuhsL-quently,  in  aix  periods  of  four  wcckh  each,  the  averaj^e  per 
week  was  a.s  follows  : 

Firet  month IflO  oz.  per  week 

Seoanil   .,  17S^ 

Tbird      ..  1(55 

Fourth    „  I'fl 

nitii iin 

Biith H-.' 

This  shows  that  a  considerable  increase  in  the  quantity  of  the 
aputa  followed  the  use  of  tlic  I'aths  (not  necessarily  an  unfavour- 
able effect),  hut  it  subsequently  continued  profu>ir,  althongli  diminish 
ing  somewhat  towards  the  latter  part  of  the  time.  The  fo-tor  die- 
appeared  after  the  treatment  had  been  contijuied  for  seven  weeks 
and  did  not  I'etum. 

The  gradual  diminution,  followed  hy  complete  ahsenM  of  expec- 
toration which  may  nttend  the  use  of  this  mode  of  treuttnent,  is 
illustrated  hy  the  following'  case  ; 

Edith  T.,  let.  H,  admitted  into  the  Urompton  Hospital  under 
the  care  of  Dr.  Fowler  on  May  I-l,  IB07.  (-ouf^^h  and  copious 
expectoration  had  been  prenent  for  eight  years.  Pia^'noais  - 
'Chronic  endocartlitia  {niitnil  stenosis);  sacculated  bronchiectiisis 
^-i^h  much  retraction  of  the  left  upper  jind  loMer  lobes;  corn- 
icing bronchiectasis  in  thf  right  lower  hi)>e."  The  sputum  was 
ly  offensive.  The  patient  Conk  a  creiisote  rajwur  Ijath  for  an 
\  a  half  daily  for  six  weeks.     The  total  quantity  of  the 
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expectoration  for  six  successive  peritxln  of  one  week  each  was  aa 

follows  : 

Fii^t  worik     .......  45  oz. 

t^Mond .        .        .  43^  „ 

Third 83  „ 

Fourth 45  „ 

Fifth .  6  „ 

Sixth       .........  r^ 

This  patient  gained  7  lbs.  in  weight,  the  cough  disappeared. 
aaid  the  moist  sounds  present  in  the  lungs  on  tLdmiBtiiou  were  nu 
Ionf!:ei'  audible. 

With  our  present  expeiience  of  llie  creaaote  vapour  bath  treat- 
ment of  bronchiectasis  we  have  como  to  the  following  conclu- 
sions: 

(1)  It  presents  no  practical  difHculties  and  is  unattended   by 

any  nnfavoiirahle  resnlts.  The  benefit  to  be  obtained 
frnni  the  use  of  creaaotp  vapour  baths  in  bronchiectaeis 
is  fur  greater  thim  from  any  uLber  form  of  treatment. 

[2)  In  exceptional  cases  a  condition  almost  amnimting  to  cure 

may  follow  their  prtilonf^ed  use. 
(H)  As  a  rii3e  the  Eoitar  uf  the  aputa  ia  modified,  and  not  unfre- 
queiitly   the    odour    disappears  aUogetber,  bub  in  somfi 
cases  it  is  unafTected. 
(4)  Tha  quimtity  of  the  sputa  is  not  always  or  even  a.s  a  rule 
diiuiiiiL-^hcd.     It  variot;  much  from  tinie  to  time  and  may 
be  in(Tfase<l. 
{rj)  The  general  condition  of  thtj  patients  improves,  and  those 

symptoms  which  venmin  cause  loss  distress. 
(G)  The  treatment  requires  to  be  continiit-d  fur  a  long  period, 
possibly  as  long  aa  six  moniha  or  more.     In  some  case.n 
itii  continuous  use  is  advisalile. 
Itemedies  such  as  cnpailia,  santal  oil,  myrud,  eucalyptus,  the 
halsama  and  gum  resins,  al-so  creasote,  tar  and  terebt-ne,  which  tend 
to   diminish    exctitsive   l^ronchial   secretiun,  may  he   adiuinistered 
internally    at    the  same  time    that  t!ie   aljove  treatment  is  being 
carried  nut ;  but  we  bavt  ]mt  found  this  to  be  Ks^nerally  necesaary. 
Cod-liver  oil,  iron   and  i^uinine   may  be  also  given  for  their 
effect  upon  the  (jL-neral  liMilth. 

A  dry  climate  Im  indicalt'd  tor  ca.sts  in  ivliicb  profuse  expectora- 
tion is  prt'rient,  and  also  oitu  free  from  buddt-n  changes  of  tempera- 
ture, which  are  Ukidy  tn  induce  fn-sli  rata'-rh  of  the  air  jia-ssages. 
The  aih'ction  is  nol,  we  think,  conimon  auionj^'Ht  wcdl-l4i-iJo  patients  ; 
but  for  such  patients  as  can  1h_*ii  r  the  exjiunse  thi*  dry  air  of  the  desert 
would  be  most  suitatde,  and  they  mi^'lu  pas.-t  ihe  wintt-r  in  Egypt. 
In  this  country  llournenioulh  can  be  recoiumeiidwl.  Whilst  the 
expectoration  conlinuca  f<i-iid  it  \'^  almost  impossilde  for  mufl'erers 
from  tbis  affection  Ui  mix  with  other?  in  the  ordinary  life  of  an 
hotel,  more  parUonlarly  as  tbt^y  are  ufim  tbitmsiOves  unawant  of 
the  horrible  odour  wiiii.-ii  Lbev  exluile. 

.1.  K.  F. 
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Dilatation  of  lUe  bronchi  is  not  uncommonly  met  with  in  chililreii. 
and  in  fiome  cases  the  affection  <lneB  not  proHL'iit  any  foaturps  whirh 
differ  eHsentially  from  tluisf  oljstjrved  in  aJtiU."i ;  in  otlitrs  it  runs  ii 
very  acute  course,  antl  tlic  hnest  raniiBcutions  of  the  iiiliea  undetj^'u 
dilatation,  a  condition  to  which  the  term  '  bronchiolti-tasis  '  has  hten 
applied.  Ab  i>ointed  out  by  Dr.  Walter  Ciirr,'  to  whose  interesting 
paper  tbe  writer  is  much  iudeliteil,  the  subjttt  baa  hitherto  banlily 
received  the  attention  which  it  deserves ;  this  fact  and  tbt  exis- 
tence of  the  rtpecial  features  aliove  nientioiiecl  render  it  desiralde 
that  a  separate  description  should  lie  given  of  the  disease  as  il 
appears  in  yonng  chihlii-n. 

Etiology. — Tbe  atfection  is  ;inwt  frequently  observed  in  h»illy 
nouriBhod  syphilitic  or  rickety  children  who  are  attacked  with 
broncbitis,  which  may  ho  eitbt^r  primary  or  secondary  to  some  acute 
specific  diaease,  &nch  hh  nieai^Ien,  whoopinR  cou^h,  or  diphtheria. 
Such  children  are  oft-eii  the  tinlijt^-ct^nr  some  (lefoniiityof  the  thonix. 
tbe  result  of  previous  disease. 

Morbid  anatomy. — The  lesions  which  specially  characterise 
th«  most  acute  cases  are:  (n)  ucute  perilironc]uli.«  ;  (/>i  dilatation 
of  the  bronchioles  throughout  ixtensivc  areas  <jf  the  luiiKf*.  or 
almost  tbe  whole  of  botli  orj^mns  :  (r)  the  presence  of  innimurable 
small  cavities,  wbicb  give  the  lungs  a  worm-eaten  or  Itom  ycomb 
arance ;  and  !</)  the  presence  on  the  surface  of  the  lungs  of 
I  vesicles  contaniing  air. 

xiuchicclasit  in  Yuuri»;  ChililrL'n,*  t'raetUioncr,  (V-l).  \fi!H. 
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TheBB  cbanpes  may  ooeiir  in  ASAocmtinn  with  miliary  Imber- 
culo&iw  of  the  lungs,  but  in  the  majority  of  cases  hitherto  recorded 
tubercle  has  been  absent. 

Ill  chronic  casoB  the  chauf^ea   are  such  as  have  already  been 

describeil. 

The  following  were  the  appearances  in  a  ease  of  acute  bronehi- 
ectasia  recorded  by  Ilr.  Sharkey.' 

'  The  UingA  were  pale  and  eurioualy  dotted  with  black  pig- 
mented spot^i.  Tliese  were  Imrd  to  the  touch,  and  the  centre  of  each 
was  occupied  by  a  snmll  bronchus.  Microscopically  an  acute  peri- 
bronchitis wa.s  found  afiicoMipanied  iiy  extrt^me  lironohiectasis.  a 
certttin  amount  of  acute  interstitial  pueumoiiia,  apparently  spread- 
ing from  the  acute  perilironchial  inHamniation  anri  a  little,  but  very 
little,  empliyfieiua.  The  walls  of  moKi  of  the  finer  bronchi  were 
infiltrated  with  leucocytes,  which  invaded  the  pen  bronchial  con- 
nective tissue  ill  large  numbei'fl.  foitning  a  soli<l  circular  masH  which 
was  perforated  by  the  dilattwl  lumen  of  the  bronchus.  From  these 
as  centres  the  leucocytes  invaded  the  walls  of  the  aiirroundinff 
alveoli,  luit  those  at  a  distance  from  tlie  iiroTichi  were  but  little 
alterod  :  catarrlial  nneiunonia  was contiipicuously  absent.  No  tuber- 
cles were  seen.  The  patient  was  a  child  af^^ed  two  yearn.  Deatli 
occurred  twelve  days  after  ciio  onsft  of  diphtheria.  The  child  had 
previotisly  enjoyed  good  liealtfi,  witJi  tlie  exception  that  ^he  had 
suffered  from  an  attack  of  uieaslea,' 

In  another  case  of  bronchiectaBis  of  a  rather  leas  acule  type,  also 
reported  by  Dr.  Sharkey,^  the  following  condition  was  found  post- 
mortem : 

'  The  lungs  were  very  bulky  ;  their  surfaces  were  thickly  strewn 
with  small,  round,  transparent,  bladder-like  elevations.  On  section 
both  lun/^'s  showed  a  precisely  similar  condition.  A  number  of 
small  cavities,  the  lai-^'est  of  about  the  si/e  of  a  pea,  were  scattered 
through  the  organs  and  i^avc  them  a  worm-eaten  appearance.  The 
cavities  bad  perfectly  smooth  walls,  and  were  either  empty  or  full 
of  frothy  mucua.  They  were  more  thickly  distributed  under  the 
pleuml  i^urfjtces. 

'  The  larger  bronchi  were  not  perceptibly  dilated  and  Bhowe<i  no 
sign  of  disease.  lu  both  lungs  there  were  numerous  patches  of 
broncho-pneumonia,  all  of  small  siv.e,  and  here  and  there  was  Home 
collapse.  There  were  no  signs  of  tubercle.  The  bronchial  glands 
were  healthy.  Microscopically  it  w&s  seen  thai  there  was  wide- 
spread but  unequally  distributed  acute  bronchitis  with  perihrou^ 
chitifi,  interstiiial  and  alveolar  broncho-pneuninnia  and  pulmonary 
collapse.  The  bronchioles  were  extremely  dilated  and  their  walls 
thijuied,  and  there  was  in  addition  considerable  empliygema.' 

The  patient  was  a  child  aged  four  yeur>^,  who  had  previously  en- 
joyed good  health.     He  had  suft'ered  from  cough  for  two  months,  ac 
companiud  by  expectoracion  of  thick  phlegm  and  vomiting,  the  latter 
occurring  three  or  four  times  a  ilay.     On  admission  the  child  was 

'  SI.  Thmnas'K  Hnsjntal  lte)torts,  vol,  xxii.  *  /^jp.  cU. 
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poorly  nourished,  presented  a  dusky  fliHhe<l  fact,  and  wait  breftthing 
very  rapidly  (R.  44).  CyanosiB  developed,  and  crepitations  became 
undible  over  the  whole  of  both  lungs.  About  a  wt^ek  before  death, 
which  occurred  ten  weeks  after  the  onset  of  the  illness,  subcutaiu-oiia 
emphyBema  of  the  head,  neck,  arms,  thorax  and  abdomen  appeared, 
aiid  post-mortem  mediastinal  and  interstitial  eiupby.^oma  was  found. 
In  a  similar  case,  occurring,'  in  a  boy  *t.  IS  months,  i-t-pnrted 
by  Dr.  Howard  Tooth/  under  the  heading  'Multiple  Cavitie.H  in 
15roncho-pnoumonia,'  the  lungs  wore  thickly  and  uniformly  studded 


Pift.  M. — Siccnox  or  a  HtwRvt-mH  Lrv<t  (  *  7  iliaiiitUT«( 

with  minute  sioiiotb-walled  cnvitirs  from  ,'..  to  l  of  .lu  inch  in 
diameter.  The  cavitieH  contained  air  only,  and  no  direct  comJimui- 
cation  Itetweon  them  and  ihv  bronchi  cuuld  he  dtscoverod.  On 
raicroHCopical  examination  thuro  was  i>vid«>nc'<--  of  hronrhopneumonia 
and  acute  peri  bronchitis.  The  waIN  of  the  ca\-itie«  wt-ii-  fur  the 
moet  part  formed  by  niaj*>*es  of  iiiHainmatoiy  cells.  lnU  in  some 
traces  of  an  elastic  lamina  wero  obsfrve-l.  These  cavities  wore 
believeil  to  be  dilated  bronchioles,  the  dilatation  beiti^'  tht-  risull  of 
the  peribronchial  inllamniation. 

In  a  case  recently  obstTved  at  the  Middlesex  Hospital,  similar 

lMina8  were  present  in  aRi^oc-'iaticm  with  tuliercle  of  the  Inn^s,  thus 

'ming  the  opinion  expressed  by  Dr.  Votlcker  in  the  discussion 

I  followed  the  reading  of  ilr.  Tooth's  pappr  tbnt  there  are  two 

'   fath.  Soc.  7>fra.v  1H«7.  p.  HO. 
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varieties  of  this  form  of  acute  broncbiectaaifl,  the  one  tubercular 
aiid  tlie  other  u  on -tubercular. 

The  nakefl  eyeappearanceaof  the  surface  arid  of  a  section  of  the 
lung  in  this  case  were  precisely  siniiiar  to  thoso  ileacribeil  by  Dr. 
Sbarkcy  in  the  second  of  bi^  cases,  but  the  mtcroucopical  appear- 
ances were  sonaewhat  different,  as  numerous  miliary  tuberclee  were 
present  throurvhotit  the  lunj^s. 

Fig.  08  in  from  a  section  of  a  portion  of  the  lung  from  this  case, 
magnified  seven  diameterft.  It  shows  clearly  that  the  bladder-like 
elevations  on  the  surface  are  Bimilar  to  the  minute  cavities  within 
the  ^^ubstance  of  the  lung.  They  have  been  mistaken  for  the  beads 
of  air  tjeeu  on  the  surface  uf  the  lung  in  caaes  of  interstitial  and  sub- 


>Ii'VKMiiMii  LrNd   (low  power) 

pleural  emphysema,  but  th^ir  diatribHtioii  is  cjiiite  different,  as  they 
do  not  occur  in  rows,  iind  «l9o  they  ait  not  ujoviibie  on  pressure. 

The  microKCopienl  appearances  are  sliowu  in  li^-.  50.     The  walls* 
of  the  cavity  are  seen  to  be  fonned  by  niarttit^s  of  intlnmniatory  cellK. 

The  exact  pathology  of  the  condition  known  as  •  honeycomb  lunf; ' 
19  Dot  yet  determined.  Ity  some  obsen-ers  it  is  lioubted  whether, 
ut  any  rate  in  the  tubercular  casea,  the  cylindricul  dilatations  art; 
really  dilate*!  branch  idea,  and  it  is  certainly  rarely  posfiible  to 
demonstrate  the  presence  of  any  atnictur*-  belongiug  to  thi-  bron- 
chiole in  ihe  cellular  exudation  forming  the  -walls  of  the  dihuatious. 
In  some  cases  ihe  lar-^cr  cuvitit-s  appear  to  be  formed  by  the  break 
ing  down  of  septa  intervening  between  neighbouring  spaces. 


I 


BRONCHIECTASIS   IN   CHUJ>REN  147 

After  Llie  itt>ove  wa^  in  tvpu  the  rtiporl  uppuared  of  I>rs.  A.  A. 
Kanthuck  and  U.  1>.  Itolleston.'  to  whom  l>r.  Xootb^s  speciuieu 
[vide  xupra)  was  referred  for  exaininaition.  It  is  ah  follows  ;  '  While 
agreeing  Keaentllv  with  Dr.  Tuoth'u  dtiScripliuQ  we  would  point  out 
that  the  nlvooli  are  ahuost  universally  altered,  and  show  the  effects  of 
inflammation  of  some  standing.  Their  walU  are  thickenod  anrl  in- 
filtrattid.  and  the  partitions  nr^  frequently  broken  through,  bo  that 
several  air  spaces  are  converted  into  one  large  cavity.  Ln  luauy 
places  groups  of  alveoH  are  obliterated  by  round-cell  infiltration, 
««pt!vially  around  the  bronchioles ;  in  other  places  iilveoli  are  ob- 
literated by  tissue  showing  the  stages  of  organisation,  and  in  these 
situations  giant  cella  may  be  aeen  aowetinies  in  conRiderable  numbers. 
The  bulla-  are  vomica-  formed  by  the  breaking  down  of  broncbo- 
poeuDionic  nit\58e».  and  nre  not  hronchiuleota^eg,  Thf  piocess  being 
primarily  a  broncho-pneumonia,  breaking  down  of  scattered  consoli- 
dated areaH  has  led  t'l  the  fortnatiou  of  ab^■:e^<tl  citvitieF;.  These 
vomica'  can  in  some  places  be  Been  to  open  into  tho  brtmchioles. 
Although  there  is  no  detinitf  evidence  of  tubercle  we  do  not  in  the 
absence  of  inoculation  experiments  consider  that  it  has  been  excluded.' 
In  the  acute  caeea  the  right  ca\itiea  of  the  heart  arc,  aa  a  rule, 
found  to  be  greatly  dilated  after  death. 

In  caaes  which  are  not  of  the  acute  type  hitherto  described 
either  saccular  or  fusiform  dilatations  luay  be  present.  The  former 
are  moat  common  when  a  general  bronchitis  or  peribronchitis  18 
the  cause  of  the  affection,  whilst  cyMndrical  or  fusiform  dilatations 
may  occur  in  areas  of  hroncho-pneunionia,  or  from  lucaliaed  leaionB 
of  the  bronchi,  or  from  the  presence  therein  of  foreign  bodies. 
In  caitee  of  long  standing,  chronic  pneiunonic  changes  may 
occur  in  tht'  lung  Ciseue  surrounding  the  dilated  tubi.'>i  and  lead  to 
fibrosis  and  induration  foilowed  by  retraction  of  the  lung.  In  such 
cases  finn  pleural  adhesions  iire  usually  found  fiost-morteiu. 

Symptoms. — The  child  is  geuerally  auieiiiic  and  emaciated 
and  suffers  from_cough,  which  tends,  as  the  lesion  iidvaneos,  to  be 
paroxysmal  and  may  closely  simulate  whoopin;;  cough.  The  breath 
will  probably  not  be  foetid  and  expectoration  may  hv  ahKent, 
because  it  is  swallowed  ;  but  durin-j  the  act  of  vomiting,  which  may 
accompany  the  congh,  large  <inantit.ies  of  pus  may  be  t'spelled. 
Fever  is  not  necessarily  present,  but  dnring  .some  period  of  the 
disease  a  high  temperature  (108''-10.5''")  is  yeaerally  oljserved.  The 
pyrexia  may  be  of  short  duration  only,  and  may  he  clearly  traceable 
to  an  intercurrent  attack  of  pneumonia,  which  may  be  followed  by 
an  extension  of  the  area  of  the  diaeuse.  Towards  the  close,  when 
cyanoais  is  present,  the  tt-iupenitiire  is  generally  subnormal.  In 
subiwute  and  chronic  cases  clnlhing  of  thf  fingers  is  often  obsen'ed. 
Notwithstanding  the  presence  of  somewhut  severe  syiuptums,  the 
general  condition  of  thf  patient  may  remain  fairly  0:oo4l,  ;inil  may 
be  much  les.s  unfavounible  than  would  be  expected  frum  the  extent 
of  the  disease  within  the  Inngs. 

'  Path.  Not:  Trati:!.  I«y7. 
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The  physical  signs  do  iint  ditVer  materially  from  tbosu 
already  described.  Tlit-  pcrcTifision  nolo  may  be  normal,  or  it  may 
be  high  pitche^l  and  deficient  in  resonance.  With  localised  diBease, 
tepecially  of  the  lower  lobes,  tliere  may  ha  dtcided  dulnefls.  The 
breath  sounds  may  be  tubular  or  hollow  or  cavernous  over  the  site 
of  disnaae,  and  accompanied  by  sharp  clicking  or  rinering  nUea, 
which.  ft8  the  dilatatiouH  gradually  increase,  bt'come  Kurigling  and 
eavemous  in  character.  In  jicute  ca>*s,  however,  tubular  breathing 
may  he  absent,  and  crepitant  riiles  may  be  nudible  over  extensive 
areas.  Other  adventitiona  sounds  tojiy  be  present,  due  to  coexistent 
bronchitis  or  pneutuuDiu,  e.'j.  sibilant  and  sonoroua  rhonchi,  small 
orachling.  or  tine  or  coarse  bubbling  nileB.  The  special  feature  of 
the  adventitious  Houiids  ia  their  variability  from  day  to  day  both 
in  number  and  quality. 

DiOhgnosis. — The  absence  of  expectoration  often  remiera  the 
<liaj;noHis  between  bronchiectasLS  aud  tuberculosis  more  difficult  in 
children  than  in  adults,  and  from  the  physical  sij^nti  alone  it  may 
he  almost  impoasible  to  distingnish  the  two  conditions,  and,  as 
already  stateii,  acute  broncluectasi.s  anil  tuberculosis  may  coexist ; 
but  marked  variability  in  the  signs  present  from  day  to  day  is 
characteristic  of  bronchial  dilatation.  There  is  often  in  bronchi- 
ectasis a  decided  want  of  projMirtion  between  the  extent  of  the 
disease,  as  evidenced  by  the  reeulta  of  the  examination  of  the  chest, 
and  the  general  condition  of  the  patient.  The  latter  may  indeed 
improve  whilst  the  diseaHP  is  extending — a  condition  rarely  observed 
hi  tuberculosis.  The  moderate  de^reo  of  pyrexia  or  the  absence  of 
fever  may  also  negative  the  presence  of  an  acute  tuberculous  lesion. 

The  presence  of  glandular  enlarf^'eraent  elsewhere  is  in  favour  of 
a  diugnowia  of  tulicrcle.  When  hroncLial  dilatation  ia  associated 
with  tuiiereular  lesions  it  may  bo  impossible  to  determine  the  exact 
condition  present. 

Prognosis. — There  can  be  t]0  doubt  that  when  rapid  dilatation 
of  the  bronchi  occurs  as  a  result  of  the  pulmonary  couipUcation 
present  in  certain  acute  diseases,  recovery  froui  the  attack  may  be 
followed  by  contraction  oE  the  tubes,  which  iuhv  return  to  their 
normal  condition ;  but  sucb  a  favourable  termination  in  hardly  to 
he  evpectt'd  in  weak  and  badly  nourished  children.  Verj*  ofttm 
the  condition  [laj^seK  into  the  chronic  .singe  ;  imt  even  then, 
altbough  permanent,  it  is  not  neL(S>iaFily  propresaive  provided  the 
patient  is  placed  under  the  moat  favourable  conditions. 

|)r.  Carr'  very  rjgbtly  insists,  as  we  liave  done  elsewhere  in 
connection  with  pulmonary  tuberctilosifl,  on  tbe  necessity  of  taking 
all  the  features  of  the  case  into  account  in  forming  a  prognosis, 
vi?,.  the  liintory.  general  condition,  aymiitum^i,  degree  of  pyrexia 
and  the  physical  si','ns.  If  attention  is  directed  chiefly  to  the  latter 
a  too  unfavourable  opinion  i«alino«i  sjure  to  hefornied.  In  the  most 
acute  cases  in  which  the  conrlition  occurs  aa  a  complication  of 
diphtheria,  death  may  take  place  in  as  short  a  period  as  twelve  days ; 
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bat  the  fat&I  termination  is  then  probably.due  cbie6y  to  the  In- 
flnence  of  tho  primary  diaoaKe.  In  somp  cases  in  yoiuig  cbildreii 
the  disease  hits  apimreatly  la.sted  for  three  or  four  years  or  more. 
and  in  oUkr  children  it  may  be  of  much  more  prolonged  deration. 

Treatment. — The  most  important  indications  are  to  shield 
the  patient  from  anytbixi)^  Ukely  to  ifive  ri.sc  to  fresh  catarrh  uf  the 
ftir  passages,  to  promott'  expectoration,  and  to  maintain  and  improve 
the  strength  and  nutrition,  by  giving  as  much  food  as  <ran  he 
asahnilated,  with  codbvcr  oil  and  tonic  remedies.  Inhalations  of 
Cfunen  are  indicated  when  there  are  signa  of  deficient  aeration  of 
the  Diood. 

We  have  had  no  experience  of  the  use  of  treasote  vajiour  baths 
in  bronchiectasis  occurring  in  very  young  children.  It  is  possible 
that  they  might  he  greatly  iilanned  hy  the  necessary  prooeedings, 
but  in  older  children  (wt.  (i  years  and  upwards)  we  have  found 
this  method  of  treatment  of  as  much  value  ii^  in  adults. 

Bronchiectasis  is  a  comparatively  rare  affection  amongat  the 
children  of  those  in  aflliient  circnmstancep,  and  it  is  rarely  practi- 
cable, even  when  it  might  be  advisable,  to  send  children  abroad  ; 
but.  if  possible,  the  patient  should  be  removed  to  a  dry  and  sheltered 
place,  such  as  Bournemouth. 

.7.  K.  F. 
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KAKituwiNti  and  complete  obsiructiuu  uf  a  bronchus  umy  arist  from 
a  givai  variety  of  conditions  having'  their  origin  either  without  the 
tuhe,  or  iu  its  structures,  or  withiu  its  Uiuien. 

Inciileutal  rt-fcTL-nces  to  the  subject  of  bronchial  stenosis  and 
obstruction  and  their  uiTects  upon  thfe  lungs  will  he  found  in 
tht  chapters  on  Mtidiastiual  Tumours  (p.  UHO),  Diseases  of  the 
lironchitii  (ilands  (p.  15-'^),  Sitnosis  of  the  Trachea  (p.  77). 
Puluionarj'  Syphilis  (p.  12y},  Bronchiectasis  (p.  120),  Fort-iga 
Itotlies  in  the  IJronchi  (p.  4;1G),  and  ou  the  various  foims  of 
lironchitis.  .\a  the  condition  is  not  of  sufficient  importiince  from 
a  practical  point  of  view  to  jualify  a  rt'capitidatiou  undi:r  this 
lioiiUint;  of  iiSl  that  has  boeu  said  flsewhere,  ive  shall  limit  our  con- 
sideration til  thnae  features  which  are  common  to  all  forms  of  the 
affection. 

Narrawiii;-;  or  oltBtruction  of  the-  smaller  bjoncbi,  which  occur.s 
in  tlie  various  forms  of  broncliiii.s,  in  aalhnia  and  emphysema,  need 
not  dutaiii  IIS,  as  the  clinical  use  of  the  term  '  bronchial  stenosiii'  is 
limited  to  cases  of  narrowiiig  of  a  main  brouclnm  or  of  one  of  the 
larger  tubfu.  As  stated  under  lironcbiectasis,  gradual  narrowing 
of  a  bronchus  tends  to  produce  aecmimlalion  of  secreition  and 
dilatation  of  Iht'  tubos  beyond  ilxf-  [loint,  i«f  constriction,  and  siibae- 
([uentlv  liiirofia  of  the  Hurrounding  bmg,  whereas  sudden  and 
complete  obf^truction  leads  to  collapse  of  the  area  uf  lung  to 
wbit-rh  the  lironchus  Iselong". 

The  Bymptoma  oi  steno-sia  of  a  main  bronchus  are  dyapnita 
directly  proportionat".-  to  tht-  degree  of  iiarrowini:,  and  inversely  to 
the  compensatory  chaiiges  in  the  opposite  lung.     The  dyspnoea  is 
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often  paroxysmal  in  cliaracter,  especially  in  cases  of  oomproBsion 
from  anounatn.  Cough  and  espectoration  aro  UBunlly  proBent,  and 
laay  have  the  chara^tura  always  assofiatetl  witli  broiichiectHsis, 

The  physical  si^s  of  a  moderate  dogiee  of  BtouoBiB  of  a 
main  bronchns  arft  diminished  expansion  of  the  aft'octed  sidf,  re- 
oesuoii  of  the  supra-clavicular  and  epiHternal  reKioiis,  of  the  co&tal 
xiiai^  and  of  the  interspaces,  with  feebSe  hreatb  soiuids  and 
diminished  vocal  fremitus  and  resonance  over  thf  aff&ctod  side. 
Stridor  may  be  heard  in  the  interscapular  region,  and  sonorous 
rhonchi  may  l»e  produced  at  the  site  of  conntriction,  and  rhonchal 
fremitus  may  he  felt. 

When  the  condition  has  lastc-it  some  tiiuc,  or  the  degree  of 
narrowing  is  very  cxinftideriilile,  the  iiflected  side  mity  undergo  re 
traction.  Signs  of  Ifranchiectasi^^  may  he  jmistnt,  and  there  may 
1*  dulness  on  percuasion  over  the  affected  side  due  to  collapse,  eon- 
deuiffltiou,  or  tilirosis  of  the  lung  and  tkickt-'tung  uf  Che  {jleura. 
The  breath  sounds  tend  to  become  weaker  as  the  Itnnpn  of  the  tube 
narrowa,  and  are  absent,  when  the  bronebua  is  c:oni]>letely  oocUuIed. 

0ia^nOftiB. — To  determine  the  exi^teneL-  of  niirruwing  of  a 
main  broDchne  is  not  as  a  rule  ditheult,  but  to  arriro  at  a  patho- 
logical diagnoHis  is  often  (iXtreinely  ao.  When  douift  remains  after 
a  cari.'ful  physical  examination,  the  prubabilitit's  nrv  in  favour  of 
compression  by  an  aneurysm,  or  a  mediastinal  growth,  or  con- 
striction from  cicatriaation  of  a  syphilitic  gumma,  in  the  order 
juuued.  Feeble  lireatliint'  over  the  left  uppt-r  lobe,  associated  nith 
the  sign  known  as  '  traclieal  tuggint;.'  points  strongly  to  an 
aneurysm.  In  ca^es  of  stenosis  from  sypliilin,  the  lowier  end  of  the 
trachea  is  generally  also  involvedr  und  the  ^igns  of  tracheal 
st^iosis  may  mask  those  of  naiTowing  of  one  of  eIh-  main  bronchi. 

Long-continued  pressure  of  a  growth  accoinjianied,  as  is  gene- 
rally the  case,  by  intiltratiori  of  the  wall  of  thu  bronchus,  generally 
leads  to  bronchiectasis  ;  but  tbe  same  may  lie  said  of  syphilitic 
stenosis. 

There  are  cases  in  which  a  pathological  diagnosis  is  almost  im- 
possible, as,  for  example,  one  long  ago  umier  the  care  of  the  writer, 
m  which  a  chomlroma  growing  from  one  of  the  bronchial  cartilages 
had  occluded  the  lunietj  of  the  tube. 

The  conditions  which  we  bave  luoat  frL'juently  found  to  be 
overlooked  are  stenosis  of  a  main  bronchus  from  contraction  of  :l 
syphilitic  gumma,  and  obstruction  from  tlie  |)rese]ice  of  a  forL-ign 
body.  This  is  duo  to  the  fact  that  in  cases  of  viacerul  sypliilis  tin- 
external  nianifpfitittions  of  the  disease  liavo  often  been  but  slightly 
marked,  and  that  wlit^n  a  foreign  body  is  lodged  in  a  bronchus, 
there  may  be  nothing  in  the  history  of  tlie  onst-t  of  the  illness 
obtained  from  tbe  patient,  who  is  not  nncoiiimonly  a  schoolboy, 
suggestive  of  such  il  diagnosis. 

The  prognosis  in  all  cases  of  i>bstructioii  of  a  main  bronchus 
is  necessarily  grave. 

Treatment.-  -In  cases  of  stenosis  from  syphilis  und  com- 
pression  \>y  an  aneurysm,  large  doses  of  iodide  of  potafisium  are 
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indicateil,  and  this  drug  is  woithy  of  a  trial  where  au  exact  pfttho- 
logical  diagnosis  ■cannot  be  made.  We  imve  known  paroxysnial 
dyspucca  due  to  the  presence  of  tm  aneurysm  much  relieved  by 
intialationH  of  chloi-oforra,  and  alao  of  oxygen.  HjpoderiBic  in- 
jections of  morphia,  atropine,  and  stryebnint-  may  also  Iwe  given 
in  such  cases.  The  adiuinistration  of  ether  and  ammonia  may 
afford  relief  by  temporarily  freeing  the  tubes  from  accumulations  of 
mucus. 

Tracheotomy  has  often  been  performed  in  scch  cases  from  an 
erroneous  diagnosis  of  the  site  of  the  obatriiction. 

.}.  K.  F, 
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tnflieal  and  hronchial  trtonda  lie  cbtfefly  in  the  ^pac« 
by  tlie  bifomtion  of  the  tnchva  iui<l  aruand  the  ru&ui 
They  \Arj  from  twelve  to  fifteeD  or  more  in  ooxuber. 
tfaafai|Mk  being  liitaat^l  U-Iow  the  bifurc&iioo.  Sm&ller  glandj 
Um  broncbi  within  the  \wafri.  wbeiv  they  lie  in  the 
connective  tfiidue.  The;  receive  the  subpleural, 
r,  uid  peribronchial  Ijrmpbatics.  ami  are  in  oommanica- 
dmaiMne  with  the  tracheal  ami  ipsophageal  glands. 

IMaiotfy  and  morbid  anatomy.    The  bronchial  glands 
fag*  oiMrgemcut  m  n  i^^nut  varu'ty  of  diseast^.  and,  indcpen 
'«C  duesse,  are  tistiaUy  found  to  be  of  a  deep  black  coloor, 
adaofptkm  of  carUui  or  other  pitrnieut.  in  uididduals  who 
hme  ttred  in  towns  and  bavi-  allaine-l  a<bilt  ape. 

It  win  imffice  h*-ri'  to  ri-^iijtiluiAtv  l>rierty  the  conditions  present 
affections   iii    wbiidi    the   chaii^'^^s    in   thk-    >,'landj   an.* 
by  obviuiiM   Hi>*ii.s,  a  morx-  detailed  deechptiou  being 
for  siicb  KM  iiiiiy  In-  ebnteally  re«^ised. 
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In  Qi-hte  fiisensen,  such  us  measles,  scarlet  fever,  iind  typkoid 
fever,  but  particularly  iu  whooping  cougb,  they  may  undeiigo 
enlargeinDtit. 

In  ncule  hronckitis  the  glands  are  swollen  and  bypersmic, 
presenting  an  opaque  appearance  on  aection,  and  exuding  a  turbid 
fluid  on  preBBure, 

In  chronic  hwmJtitiji  they  are  often  deeply  pigmented  and 
indnrated.  If  death  has  beet]  due  to  an  intercurrent  acute  attack 
they  may  be  swollen. 

In  hfiinchO'jtnfitmonia  in  children  they  are  generally  much 
enlarged  and  present  an  appearance  aouietiniea  termed  '  medullary.' 
If  the  swelling  is  vrry  consideraMe  they  uiny  lie  pale  ;  if  it  is  not 
so  great  they  present  an  appearance  of  hypencmia. 

In  pneumonia  they  are  much  enlarged  and  may  present  a  similar 
apjH-arnnce. 

(iitmjrfuc  of  thf  hiiujK  is  often  aecompanied  by  gangrene  of  the 
broDchtal  glantU  and  gangreiioLis  material  may  l>e  present  iu  the 
tribulaty  lymphatics. 

In  difteii.'M'  >hu-  U>  the.  luhalalion  of  dust  they  are  oft^n  enlarged 
and  always  pigmented.  In  miners  tliey  are  of  a  coal-hlat-k  colour, 
in  ironworkers  of  a  reddish  tint,  iu  potters  tbey  may  he  black  and 
pulpy  aiid  contain  nolid  blackisli  ^'rainw. 

In  connectian  with  Jin'ijuisiiiiul  fjrfjiif/j.s  these  glands  may  lie 
enormoualy  enlarged,  compreesirig  and  oeeluding  the  bronchi. 
Lymphosarcoma  may  originaii-  i]i  thtni,  us  may  proliahly  other 
forms  ot  new  gruwth,  ami  they  may  be  secondarily  involved  in 
vMltgtitint.  disi'd^c  of  Viirious  jiarts  of  tiie  hotly. 

Lyviplunli^uinua  may  and  g^^iitially  does  involve  the  bronchial 
glands,  which  may  form  liirgL'  ujasse^  aiid  cause  some  degree  of 
narrowing'  of  the  main  bronclii  in  cbildren.  The  glands  present 
the  ordinal:"}'  appearances  of  that  disease.  They  do  not  caReate  or 
}*often. 

These  glands  may  also  I'u  found  enlarged  in  secondary  and 
tertiaiy  sijjihilis. 

Disease  originating  in  thif  trhiJomrn  or  retro- iH-riUmcal  tissues, 
whether  malignant  or  tubercular,  may  infect  the  bronchial  glands, 
and  suhsequently  those  in  the  swpra -clavicular  (oswii-  on  either  side 
of  the  spine.  Symmetrically  enlarged  glands  in  that  situatiim  should 
always  suggest  the  presence  of  primary  disease  in  the  abdomen  or 
posterior  mediastinum,  when  lynipb adenoma  can  be  excluded  and 
there  is  no  lesion  of  the  eemcal  glands. 

TOBGHCLXAR    DiBKASK    UK    THK    lilCONCHlAI.   AKD   LoWGB 
ThACHKAL    GliAND.I 

The  direction  of  the  lympli  stniani  bfin.L;  from  the  lungs  tuwania 
the  broncliial  glands,  it  u  natural  that  |jnlmouary  tuberculosis 
should  be  the  piecursor  of  tin-  afl'ectiun  in  the  great  majority  of 
cases.  In  children,  however,  iLe  lymphatic  glands  share  with  the 
bones  the  pre-eminent  position  as  regards  luberciilar  disease,  which 
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in  adnlU  is  occupied  liy  the  hings.  and  in  them  it  is  by  no  means 
uncominou  to  meet  with  cnsea  of  very  extensive,  sometitnea  alrooftt 
imiversal,  tubercnlar  iufection  of  the  jjliinils,  whilnt  the  hmgy  shuvv 
few  or  no  signs  of  that  discaso. 

In  luauy  of  auch  ciise.s  the  tul>ercle  ))acillus  enters  the  liody 
through  thti  intestinal  mucous  membrane,  milk  fi'om  a  cow  with 
tubt-rcular  disease  of  the  udder  being  thi-  vehicle  of  the  organism. 
In  others  it  is  ahsorbud  froiu  eiilarged  ton.si)H,  passing  front  the 
cervical  to  the  tnicheal  and  bronchial  ^ftaiids.  In  others,  but 
probably  seldom  in  children,  the  organism  is  inhaled  and  primarily 
affects  the  lungs. 

Morbid  anatomy  in  tubercular  diaease.  Itlasue^  of 
enlarged  ^Lmida  are  ftnnul  alon^'  the  tmrhea,  at  its  hifiircfition  ami 
around  the  main  bronchi,  and  in  Hmaller  number  they  may  be 
traced  along  the  larger  tubes.  The  appearances  they  present  are 
various ;  in  the  most  acute  eases  those  last  infected  are  infliuiit!d, 
swollen,  Hoft,  and  of  a  pinkish  tint  ;  at  a  later  sta^e  they  are  gtill 
swollen,  but  of  a  greyish  colour,  or  they  may  be  studded  with 
miliary  tubercles  and  proecnt  arens  of  caseation.  Tim  gretttef 
number  of  the  glands,  hawever,  and  aometimes  uU  of  tliem  are 
cmseouB  or  are  undergoing  softening. 

The  presence  of  calcareouK  i]oilules  and  of  a  thickened  fibrous 
d^isale  are  signs  of  a  Iong-8tanding  lesion. 

General  Symptoms  of  Tubercular  Enlargement 
of  the  Bronchia]  Glands 

The  symptoms  of  this  aflectiou  vary  in  Be\eiity  iicconUug  to 
the  degree  of  pnlargc-ment,  bi-ing  in  some  ca.ses  so  slight  as  to 
escape  recognition,  and  in  olher^t  so  obviouK  a^  U*  render  th<>  carte 
eHnically  indistingiilshul>le  from  une  uf  mediastinal  tumour. 

In  well-marked  cases  cough  is  usually  present,  and  may  be 
paroxysmal  and  of  a  cbaracttr  suggesting  a  laryii^^eal  orifjin.  It 
may,  however,  be  shnrt.  freqiienl,  and  backing.  A  spasmodn.- 
cough,  suggestive  of  whuujiing  cough,  has  been  ob>crvcd  in  a 
considerable  number  of  cases.  I*res.*iure  upon  the  [meiniiogaslric 
nerve  or  bc)th  rt-current  laryngeal  nerves  hy  enlarged  brtHudiial 
glands  may  give  ri:*e  to  sjiasm  of  the  udducUir  jnuhclcs  of  the 
larynx  or  to  paralysis  of  tlie  abductor  mnscles ;  and  surh  cnn- 
ditions  may  iiccount.  f(^r  the  si>asm(}dic  cough  and  dyspnu'ii.  Knarse- 
ness  or  aphonia  may  alsn  occur  under  tLeae  circumstiuues.  Cough 
and  dyspnoea  may  aUn  arise  from  direct  pressure  upun  tlie  lower 
end  of  the  tnu-hea  and  the  main  bronchi.  Acceleration  or  slowing 
of  the  action  of  the  hfait  may  also  result  from  pressure  upon  thi- 
pnenmogastnc  nerve. 

£x|)ectoration  of  a  mucoid  character  is  often  present,  or  it  may 
b«  purulent  and  cuntaiu  tubercle  bacilli  when  a  suftetied  gland  has 
perfonited  a  brunch  u<. 

HH'[ni>jity>iis  la  iHiL  lui  uncommon  symptom,  but  as  u  rule  the 
quantity  of  blood  is  ^-niall. 
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Definition. -A  disease  of  the  hings  characterised  by  over- 
tlistensinn  of  th(*  aKeuH  ami  atrophy  of  tlu"  alveokr  walla. 

It  bus  Iiein  the  ciistom  to  «lfscril>e  iindt-r  this  heading  two 
esaentiailj  di.-^tiTiet  niorhid  fonrlitions ;  the  ono,  corresponding  in 
anatomical  (h-tails  to  the  definition  aijovu'  giM'n.  having  nothing  in 
common  with  the  other  but  thi_-  name.  An  account  of  this  latter 
affection,  inff^^rli'hnhir  nr  inifr^tiiial  emfihifi^enut,  will  he  found  in 
the  chapter  followlTig. 

Thf  dcscrijition  of  (.-jujiliyjif-ina  of  the  hmys  ^nvon  by  Laonnec, 
accurate  thoni,'h  it  was  as  regiinls  both  aniitoinical  characters  and 
clinicftl  hifitory,  rermunt^d  intoni|)lt;tr  until  supplemented  by  the 
microscopiciil  researches  of  Kokitansky  umi  the  i-lour  c-xposition  of 
ita  imlholofjy  which  we  owe  to  JSir  WiHiani  .]cnnei-.  Onr  knowledge 
of  the  disensf  lia.*!  been  tnainly  derived  from  tln'ir  writings,  and  few 
additions  of  iinporttiuce  bine  bren  iLiadc  to  U  in  iL-cent  years. 
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Pwt^lf^-*— y — Various  theories  have  Iteen  advanced  na  to  the 
mode  of  origia  of  euipbvseiua,  some  uf  which  meet  mth  but  little 
sapport  at  the  present  time.  U  would  serve  no  useful  purpose  to 
enter  upon  a  detailed  discussion  of  the  question,  as  it  is  exhaustireJT 
dealt  with  in  th»  original  papers  of  Sir  W'ilUtini  •Tenner,  to  which 
reference  may  be  made.  Il  will  be  sufficient  to  mi-ution  those  viows 
whicii  have  at  anj  time  received  coneiderabic  support,  and  to  discusH 
in  grtaier  detail  Uiat  which  is  now  Kenenilly  adopted. 

Primaiy  degeneration  tk^^ry.—Tii^  view  that  the  general  cause 
of  emphysema  is  a  primary  fatty  degeneration  of  the  aiveolar  wall» 
was  first  stated  by  Haiuey,  and  subsequently  received  support  from 
Villemin.  The  latter  writer  dpscribos  the  chun;.'e3  lu*  bcKinninj; 
in  an  excessive  pndifemtion  uf  the  intcrcapillary  nuclei,  fallowed  by 
secondary  fatty  degenerution  of  the  nuclt^i  and  other  structvires,  llie 
result  of  pressure  npon  the  capillaries.  It  ia  now  geiu^rally  con- 
sidered that  the  degenerative  chauitrcs  in  Iho  alveoliir  walls  nrv 
secondary  to  the  distension  of  the  air  vesicles  and  interatvoolar 
spaces,  and  to  the  dintiuution  in  the  blood  supply  thereby  iuduced. 

It  is  possible,  however,  that  in  the  fonn  of  i-mphyscnia  mot 
w-ith  in  old  people,  primary  diigenorative  cliantre-n  juity  play  a  more 
important  part.     Kefer<.Tict>  will  be  nnulu  to  this  poltil  HubHeqiieiiily. 

liiKptrfitory  theory.  -'\'he  theory  that  oniphy.'ujmu  it^  duo  to 
distension  of  the  lunjrs  during'  inspiruticm  was  rejilly  first  advanced 
by  LaenJiec.  He  believed  that  tlio  air  ilntwn  into  the  lun;:  lu 
inspiration  was  retained.  Ix'ing  uniibie  to  t-seape  <Uinii-{  rxpinttion 
owing  to  the  obstruction  catistnl  either  by  eaturrhal  swellinj*  of  tht* 
mucous  membrane  of  the  bronchi  or  by  accuuniUitiou  of  uhuih  in 
the  tubes,  and  that  as  a  consequence  the  lungs  boi-ame  ovi.T-diytLniIcd 
with  air. 

Gairdner  in  1W50  stated  the  inspiratory  theory  iji  u  different 
form.  AccoflioH  to  h\^  view  some  chanj^-e  in  the  luiij;^,  such  as 
collapse  or  retroeedent  tnl>erc:le,  lending  ti:i  il  tliniiniitiou  in  si/e  in 
one  part,  preceded  the  devt'lopmeut  of  eiupbyseniu.  As  th(t  air 
vedeles  within  the  areaof  dist-ase  or  collapse  did  nnt  i-xpand  (hiring 
inspiration,  an  undue  strain  \v\is  tlirown  ileioii  those  in  tin-  iniiiii-diato 
neighbourhood  by  the  inc-oiiiiii<.'  uir.  iitid  ni  consequence  tliey  bcciLin*' 
enlarged. 

This  theor)',  Jis  re^'ards  the  ;;encTii!  (liseaMB,  lin-s  lieen  eompU-toly 
displaced  by  that  lobe  ne\t  ineiitioneil ;  iind  us  iinexpluniiLion  of  the 
conditions  found  around  patches  of  coUiipHe  ur  of  librnid  tubt'crle 
oompensatory  emphysema  -it  is  lipHoved  tlmt  tlio  <li!itD'i[diii^'  force 
of  inspiration,  althou}.''}i  poa.><iltly  nut  withnitt  elTticb,  is  subordinnti* 
to  that  of  forced  expiration. 

JSrpiratory  thfory.  In  1H1.'<  MftidelsKohii  first  )ulvaiic-i,'d  Hk* 
theory  that  eniphyaetnii  is  prodcictd  durin;^'a  forced  t'>piration.  He 
nUeved  thai  the  air  was  prevented  f'rotii  cscitpiiit;  from  i\n-  upper 
lahes  by  the  prosKure  of  the  diapJirii^ni  ihirin;;  fomcl  r\]iiiiitiun  ; 
iliat  consequently  the  tension  witliin  tlu'  hiiif^'  vaM  iiii-reascHJ.  and 
the  air  vesicles  underwent  diltttalion.  Iti  lH.*i.7  Sir  Willimu  .Jeinier 
ateted  the  above-named  theory  in  the  follnwing  tenus  :  *  The-  lung 
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daring  expiration   ia  compressed  at  different  parts  with  (Uficronl 

def;rreeB  of  force.  Tiie  partetijs  of  the  tliorax,  in  consequence  of  tiieir 
anatomical  constitution,  yield  to  the  same  force  at  dif^'t^rent  parts 
T^itk  Tarious  de^rGes  of  facility.  TJic  chosen  seats  of  empfavsL-uiu 
are  exactly  those  parts  of  (he  \mm  which  are  tlie  least  comprefu^eii 
dui'in^  expiration,  and  which  «ro  situated  vinder  those  portions  of 
the  thoracic  parietes  that  give  way  the  most  readily  before  pressure." 

hi  a  footnote  to  hia  pujier  on  '  Kmphyi'ema  of  the  LonRs,'  in 
Keynolds'a  'System  of  IMediciQe,''  Sir  William  Jenner  statt-d  that  he 
was  onacjuainted  with  Mendelssohn's  paper  when  he  advanced  this 
theory  in  1K57  ;  and  that  so  fnr  as  he'  was  aware  the  existence  of 
that  paper  was  unknown  in  this  country  until  1H67,  and  rarely,  if 
tver,  referred  to  abroad  until  that  date. 

Havini];  r*=fi:ard  to  the  ahove  factn,  to  the  BinH'ttar  completeness 
of  .Tenner's  papers,  and  to  his  demonstration  of  the  exact  sites  of 
emphysema,  we  may  fairly  rrgiii-d  him  as  havhig  been  the  first  to 
make  known  the  tnie  mode  of  origin  of  the  disease. 

The  increased  tension  in  the  air  pasaagea.  wbich  we  have  seen 
to  be  a  common  antecedent  of  emphysema,  may  be  iniluced  in  vaxioits 
ways. 

Cowjk. — The  almoat  invariable  association  of  somB  decree  of 
emphysi'miL  with  chronic  bronchitis  points  to  coiij^h  as  the  mo^t 
fn'i|uelit  cause  of  the  disease.  The  chest  having  first  been  filled 
with  air,  the  i|lottis  ia  closed,  a  violent  expiratory  effort  is  made 
dunn;<  which  the  pressure  within  the  air  passages  is  enormously 
increased,  the  glottis  then  relaxes,  the  air  pasftf.s  rapidly  throuf^h 
the  narrow  orifice,  and  a  cou;,di  results.  It  is  the  frequent  repetition 
of  this  act  which  eventually  tndwecs  a  permanent  <lilatation  of  the  air 
vesicles  and  interalvealar  passages.  The  eflect  of  the  compression 
of  the  hiii^'H  hy  the  vaulted  arch  of  the  tJiaphragni  during  a  violent 
expiratory  effort,  such  as  thtit  ahoM'  ileaeribed,  ia  to  drivf  the  air  in 
all  directions  from  the  oeiilral  to  the  periphi-ral  part  of  the  liuigs ; 
the  result  is  the  disten-iion  of  thos*-  partH  which  an>  least  supporte<l. 
As  pointed  out  by  Sir  William  Jeimtr,  the:ie  parts  are  the  apices, 
the  luiU-rior  mar^^iu  of  the  upper  lobes,  und  the  niarghis  of  the  bases 
of  the  lungs.  Thesi-  are  the  sites  of  the  prinmry  lesions  ;  but  in 
the  course  of  the  eiilar^'cmt-nt  of  ttie  thorax  which  they  entail,  the 
relative  position  of  a  liivt  n  an-ji  of  lun-;  and  the  chest  wall  ^Todnally 
changes,  fresh  portions  beiiirj  hrongiit  into  contact  with  the  inter- 
costal spaces,  the  reyistiag  power  of  wliich  is  Uaa  than  that  of  the 
ribs,  and  thus  in  course  of  time  the  change  may  become  general 
throughout  the  lungs. 

Muscidar  i:iJort.—ll  is  probable  that  next  to  cough  violent 
muscular  effort  is  the  most  common  cause  of  emphysema.  The 
meL-hanism  is  as  follows :  the  Inngs  having  been  completely 
expanded  hy  a  deep  inspiration  the  gh)ttis  is  closed  ;  any  severe 
and  sustained  muscular  effort,  ^\^th  the  thorax  ia  this  condition 
necessarily  subjects  the  lungs  to  strong  conipression,  the  increase 
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in  pressure  within  tbe  air  passages  Lieiiix  most  t?fT«.'Otual  indisteiiiiin^ 
the  limg  in  thoswaituations  where  theovf^ran  racieta  with  least  napport. 

Further  reference  will  bt  niadf  to  cauHes  of  over-diHtension  in 
descnbing  :he  etiological  fetors  of  the  diseitso. 

It  will  be  convenient  here  to  refer  to  those  conditions  of  a 
temporary  nature  which  load  to  over- distension  of  the  air  vesicles. 
In  each  cajnea  when  the  cause  is  remove^i  the  efl'ect  in»y  disappear, 
but  whether  it  does  bo  or  not  depends  upon  the  dnmtion  of  the 
exciting  cause  and  the  integrity  of  tbe  elaiitic  tissue  of  tbe  hinji,'. 

The  best  example  which  can  be  ^iven  of  tbis  temporary  over- 
dii-tensian  of  tbe  hingH  is  tlie  condition  o)>flc.>rve(l  iliLrin^'a  paroxyRtn 
of  asthma.  At  the  height  of  the  attack  thu  luti^'s  may  be  found 
distended  with  air  to  a  dcji^ee  equal  to  tliat  present  in  the  irtoet 
advauced  caHet;  of  eniphy^^enia  ;  hitt  when  the  attack  hnn  paHsed  ofT, 
tbe  organs  may  return  to  their  previous  siy.e.  It  in  rare,  liowever, 
to  meet  with  patients  whose  asthma  is  of  lon^  stancliuK'  who  are  not 
also  the  subjects  of  emphysi'ma. 

The  niechaniBiu  by  which  this  state  of  nver-distt'nsinn  in  prnduced 
appears  to  be  a  matter  of  cluubt,.  the  explaiialiona  given  varying  with 
the  theory  adopted  as  to  the  cause  of  tbc>  ar^tbinatic  paroxyxm.  [f 
the  theory  either  of  a  spasm  of  th(^  diaphragm  or  of  the  muscles  of 
inspiration  it*  heM.  there  Is  little  dilViculty  in  irndtrstandiiiK  why  tbe 
chest  is  in  a  condition  of  extreme  inspiratory  distenHion  ;  if,  on  the 
other  hand,  we  rejc^ct  both  these  views  and  accept  that  now  generally 
reeeired,  namely,  that  the  asthmatic  paroxysm  is  due  to  bronchial 
obetmction,  the  result  cither  of  a  Kpasm  of  the  muscular  fibres  of 
the  bronchi  or  of  a  t^uxionary  liypent-iiiia  of  the  bronchial  mucous 
membrane,  tbe  explauation  of  its  mode  of  occurrence  is  nut  'julte  so 
ob%*ions. 

It  is,  as  a  rule,  gradual  in  onset  and  also  in  decline,  and  is 
apparently  brought  about  in  the  following  nianuer  : 

(i)  Tbe  bronchial  obstniction  induces  mcreaseil  inspinttorvefTort. 

(ii)  The  entering  air  [lasses  the  obstruction  wilb  diHicufty,  but 
the  gradually  increasing  prolongation  and  force  of  the  expiratory  act 
shows  that  the  air  meets  with  still  greater  difHculty  in  escaping 
from  the  lungs. 

(iii)  Expiration,  although  prolonged,  is  not  suAJcieutlyso  to  pro- 
duce an  equilibrium  between  tht-  iDCM^raiuj;  and  outgoing  air  ;  a  frac- 
tional addition  is  therefore  ma<le  to  the  residual  air  by  each  completed 
act  of  respiration,  and  in  time  the  lungs  \n:cf>an:  over-disteuded. 

It  may  be  objected  that,  as  tbe  force  of  expiration  ih  great^-r  than 
that  of  inspiration,  thf-  obstruction  should  be  more  easily  overcome 
by  the  outgoing'  than  by  the  incoming  current  of  air;  but  it  would 
appear  that  experience  teaches  every  lndi\idnal  to  rely  u|>f»n  forced 
inspiratory  efforts  to  remedy  a  defective  aeration  of  the  bUiod, 
whereas  the  condition  really  requires  for  its  relief  forcf.-'l  efforts 
limited  to  the  period  of  expiration. 

Another  possible  factor  in  the  production  of  this  t-late  of  extri^me 
distension  is  tlie  Cfjmpression  of  the  smaller  bronchi  by  thedi»)tended 
alveoli,  an  effect  necesaaiily  more  felt  during  expiration. 
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Other  causes  of  temporftry  over-distension  of  the  Inngs  are 
larjTijs"'''^  obstruction,  fraiii  whatever  caii&e  arising,  whooping  ctJUf^fh, 
acute  bronobitis  in  children,  and  eevere  muscular  strain. 

Etiology.  Aifc. — It  is  a  matter  of  common  experience  tliat 
the  tUsaane  may  lit:  met  with  at  any  ag-e.  Some  of  tlte  most  marked 
exampk'H  are  sct-u  in  youufj  cliildreai.  The  atrophic  form  of  the 
affection  (see  under  Varieties  of  Emphysema)  ie  most  often  met 
with  in  old  people. 

&V.r,— Men  are  naturally  more  euljject  to  the  disease  than 
women,  as  they  are  more  exposed  to  the  conditions  which  favour 
itin  development. 

Occupation.-  Any  occupation  involving  severe  rauecular  effort, 
especially  if  performed  with  the  lungs  distendeU  and  the  glottis 
closed,  tends  to  produce  t-mpliyBema.  tn  all  such  effortfl  the  chest 
is  forcibly  compressed  by  muscular  contraction,  and  the  act  Is 
equivalent  to  one  of  forced  expiration.  The  classical  example  of 
an  otcupation  i]ivolving  the  latter  condition  is  that  of  a  cornet- 
player.  Smiths,  hammermen,  and  porters  engaged  ia  lifting  heavy 
weights  are  all  liable  to  dovolop  eniphyaema.  Omnibus  and  cab 
drivers,  and  all  whose  occupations  involve  exposure  tci  inclement 
weather,  are  prone  tn  attacks  of  bronchitis,  whence  comes  emphy- 
seiJia.  Thf  inhulation  of  dust,  a  condition  almost  inseparable  from 
many  oocuiiations,  necessarily  induces  catarrh  of  the  bronchi;  upon 
this  cough  and  emphysema  follow. 

Dijica^ieii  such  as  whooping  cough  and  chronic  bronchitis  present 
the  conditions  essential  to  the  production  of  emphysema  to  the 
fullest  extent.  The  violent  respirator)'  acts  in  many  fonus  of 
dyspnota  may  lead  to  extreme  over- distension  of  the  lungs,  which 
may  be  either  ti-mporary  or  peinninent.  The  same  is  true  in  rasea 
of  extensire  collapse  of  tbi;  lungs  as  regards  those  parts  into  which 
the  air  is  freL-  to  ^-nter.  The  mode  of  production  of  emphysema  in 
asthma  and  allied  cnmiitions  Im^  been  considered  above. 

The  onset  of  empbyseniH  will  natuniUy  bo  favoured  by  any  con- 
ditions, such  as  chronic  congestion  frcini  valvular  disease  and  chronic 
broucbitis  which  tend  U*  ihminish  the  naiinral  elasticity  of  the  lungs. 
Advancing  age  i«  a  factor  which  operates  in  a  siinilar  manner. 

HttrctHiartf  prciUnpo^ihlim. — It  has  been  suggested  that  there 
exists  in  some  individuals  and  families  an  hereditary  tendency  to 
the  disease,  but  this  view  is  rarely  insisted  upon  at  the  present  time. 
Vatious  observers  have  investigated  this  matter,  the  result  being 
the  supposed  discovery  fif  the  hereditary  tendency  in  a  proportion 
of  cases  varying  from  12  per  cent,  (Leliert)  to  about  1>0  per  cent. 
{Fuller.  .Jackson  I  in  adulta.  and  lOU  per  cent,  of  cases  in  children 
(.Jackson).  It  is  probably  true,  a.^  pciinted  out  by  Sir  William 
■Jenner,  that  thn  tendency  is  not  to  the  disease  itself,  but  to  con- 
ditions which  [iredisposc  to  it. 

.\ltboiigh,  howiV4'r,  Wf  may  not  admit  heredity  in  its  mogt 
absolute  sense  to  be  a  cause  of  i-mphyseina,  il  does  nut  follow  that 
what,  iu  the  absence  of  pncisi-  knowledge,  we  cull  the  "  constitution  ' 
of  the  patient  has  no  intiuencf  in  determining  its  occurrence.    Tha 
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tone  of  muscle  and  it9  capacity  for  energy  vary  enormously  in  dif- 
ferent individuals,  tliongh  no  structural  difFerenws  can  he.  demon- 
strated :  and  tbu  samtt  may  be  true  of  thL'  elatitic  tisaut.-ii.  That 
sacb  in  tbe  case  is  certainly  possible,  and,  in  theopinion  of  the  writer, 
probable  ;  and,  if  no,  tlie  occnrrenci'  of  dilatation  of  the  pulmonary 
alveoli  may  wl-U  be  brougbtabout  in  certain  individuals  by  a  degree 
of  incroasod  tension  within  the  air  passages,  such  as  accompanies 
ordinary  straining  efforts,  which  we  are  not  accustome*!  to  regard 
as  adetpiate  fur  Liie  pn>ductian  of  empbygema,  and  wbich  are  not 
adi^iuatc  in  persons  of  firmer  fibre. 

All  who  have  studied  the  subject  of  emphysema  from  a  clinical 
standpoint  must  have  met  with  cases  in  which  tbe  ordinary  exciting 
causes  of  tbe  disease  have  apparently  bveu  absent.  In  many  of 
these  tbe  absence  has,  it  in  true,  been  apparent  only,  for  it  is 
difficult  to  realise  bow  slightly  a  chronic  winter  cougb  impressed 
itself  upon  tbe  mtmory  of  some  patients :  bospita.]  patients,  indeed, 
rarely  mention  such  an  ailment  unlfss  directly  questioned  ahout  it. 
But  due  weight  having  been  given  to  this  soura:  of  error,  there 
Dndoubtedly  remains  a  certaiu  small  proportion  of  cases  in  wbich 
no  adequate  exciting  cause  can  he  fliscovercd.  This  bick  of  rrsist- 
ing  power  on  tbe  part  of  tbe  elastic  tissues  of  tbe  limg  may  certaiidy 
be  aujuired,  it  may  possibly  be  inhc-rited,  and  is  prohaldy  a  common 
result  of  tbe  degenerative  prowsses  incidental  to  advanced  age.  A 
case  recorded  by  Hugner  proves  clearly  that,  after  recovery  from  an 
attack  of  pneumonia,  emphysema  of  the  aifected  part  may  ensue 
upon  the  resumption  of  an  occupation,  that  of  a  comet  player, 
wliicli  favours  the  occurrence,  of  the  disease,  but  which  bad  I>een 
prexiousiy  followed  without  injury  to  the  lungs. 

Struvtiire  of  Oie  jmlmunartt  lobtilca. — A  lobule  of  the  lung  may 
he  n^arded  aa  a  lung  in  miniature  ;  a  clear  idea  of  the  structure  of 
a  single  lobule  will  therefore  enable  us  without  much  elVort  to  con- 
struct the  whole  organ. 

£acb  lobule,  more  or  less  cone-shaped,  is  surrounded  by  areolar 
tissue;  at  its  apex  tbe  lobular  bronchus,  the  blootl  vessels, 
lymphatics,  and  nerves  unite  to  constitute  it.  The  bronchus,  after 
a  short  course  within  the  lobule,  cli\-ides  and  subdivides,  wilk  at 
first  but  slight  diminution  in  size,  rorming  passages  which  are 
terme<l  the  interalveolar  or  tntervesicular  passages.  The  coarse  of 
the  bronchus  is  at  first  fairly  strai<;ht,  but  as  the  divisions  increase 
in  number  and  tUminish  in  aze  tbe  direction  constantly  changes. 
Aa  the  alveolar  passages  approach  tbe  surface  of  tbe  lobule  they 
cease  to  diminish  in  siee.  Each  passaga  beyond  the  final  division 
terminates  in  a  blind  extremity,  which,  if  not  dilated,  oft<.'n  appears 
to  be  so,  from  the  fact  above  stated,  that  the  pusaagps  do  not 
diminish  in  diameter.  In  some  cases,  however,  the  ends  of  the 
alveolar  passages  are  reallv  dilated,  and  from  this  appeanmcc  the 
name  *  infundibuta '  has  Wen  applied  to  them,  but  a  distinctive 
name  is  scarcely  necessary.  As  tbe  bronchus  enters  tlie  lohule 
rounded  orifices  appear  upon  its  walls.  These  ura  tbe  openings  of 
tbe  alveoli,  which  may  be  regarded  aa  the  radicles  of  the  bronchial 
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tree.  They  ure  at  first  )nit  few  in  number,  but  ffra<luaU}'  increase. 
As  the  air  channel  passes  onwardR  through  the  lobiilo,  and  the 
tntemlveolar  pASRag^  are  fanned,  their  walls  become  more  and 
more  thickly  studded  with  the  oriliues  uf  the  air  vesicles,  until,  by 
the  time  the  surface  of  the  lobule  is  reached,  the  bUnd  ends  of  the 
passages  are  found  tc>  consist  entirely  of  the  orifiDea  of  these  snialJ 
teeesavs. 

From  the  foregoing  description  it  Trill  be  seen  that  the  air 
vosioles  of  the  ternnnal  pasKa^s  open  into  a  common  space,  adja- 
cent vesicles  bein^'  separnt^^d  by  incomplete  ixarlitiori.x.  and  tliat  all 
the  air  cells  of  a  single  lobule  arc,  to  a  considerable  extent,  confluent 
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tfl«<Hnf  tpacM  of  T>rhiuB  tUei  |irotlnci>l  br  dUatatlntt  of  ■limli.    Tlie  iargrr  wfmt^m  mn 
fimMil  b^  ciMtni'euoii  nt  nitBlIrr  anrh.    l>iirHii!*iut<(<wt  ami  mnim  .Ifgn*  ud  nt<tVi4* !> lUMt 

one  with  another.  Adjacent  interalveolar  |)assageH  are  seiMirated 
by  partitions  formed  ai  the  site  of  brauching  of  tho  air  vessels. 

The  intei-alveohir  passages  and  their  terminations  are  cliieHy 
composed  of  unstriped  umacular  fibres,  arraIl^'ed  circularly,  mid 
supported  by  a  delicate  fibroid  tissue  miugled  with  elastic  fibres. 
Thv  walls  of  the  air  vessels  consist  of  a  delicate  membrane  orossed 
by  a  network  of  clastic  fibres. 

The  capillaries  on  the  terminal  passages  are  covered  by  epitlie- 
liuni  ouly  on  the  surface  looking  towards  the  ca\ity ;  those  in 
the  septa  project  into  the  cauties  on  either  side. 


EMPHYSEMA   OF  THE    LUNGS  165 

Morbid  anatomy.  -The  primary  lesion  in  empbyRema  con- 
sists iu  au  eulur<{emeut  of  the  tenniuul  inUiralvuDlar  paaiuiKeSr 
which  innreaRe  in  size  at  the  expenee  of  the  alveoh  openiiijii;  into 
them.  Sumetiines.  however,  tht>  ah'eoli  appear  tn  be  the  lir«t  ta 
undergo  dilatation.  In  any  caHO  the  eOect  is,  by  preasurti  and 
stretching,  to  diminish  the  blooil-supply  to  the  epithelial  muX 
\''&BCuliLr  tttructiirsH  in  their  walls.  The  alveohir  epithelium  under- 
goes iatty  degeneration,  the  gmnules  being  iigij; legated  round  the 
mnainB  of  the  nuclei.  The  septa  between  adjacc^nt  alveoH  are 
reduced  10  small  projections  by  a  gradual  pruceaa  of  waating  ;  Bubee- 
qneotly  the  partitions  between  neit^hbouriug  alvL'olur  pasauges  ai*e 
perforated,  and  they  becomp  fused  into  rnumJed  spac-ew,  the  size  of 
which  tends  to  tncrea.se  with  the  continue<I  uperatioti  of  tlie  exciting 
canne  of  the  disease.  U  is  obvious  that  Una  process  must  be  accom- 
panied  by  a  great  destruction  of  the  piilmonnry  capillaries,  an 
important  factor  in  determining  same  of  the  i-H'ects  of  the  disease. 
According  to  Kindileisch,  wide  cointnunications  ura  formed  between 
the  polmonary  artery  and  tlie  pulmonary  and  bronchial  veins,  thus 
relieving  the  tension  in  ibe  fanner  wsHel,  but  iiUnwing  the  blood  to 
pass  through  the  lungs  without  uudi-rgoing  proper  aeration. 

Varieties  of  emphysema,  ("ertitin  v.irietiea  of  the  difieaRf 
may  l>e  reco^niis.-d  bulh  cliiiiL-ji.lly  and  pat holngi rally  ;  the  morbid 
changes  by  whieh  they  are  characteriMed  will  now  be  considered. 

Ijarge-lunged  f.mphyst:iua  Irhn'Hn:  ht/fn'itrajtkir  emphijtiCitm). 
The  objection  to  the  term  *  bypertrnpliir  '  as  applied  to  this  con- 
dition is  that  its  use  cunnotes  incrifiised  functiojial  lU'tivity,  whereas 
in  emphysema  the  opposite  condition  jirevails.  The  tenn  hero 
idopte<l,  which  was  hrst  suggestt-d  by  -hnnerf  appears  preferable, 
•0  it  expresses  an  absolute  fiict  and  involves  no  theory. 

When  the  thora\  is  opened  the  hmga  not  only  fad  to  collapse, 
bat  remain  fully  distendn-d,  and.  when  ihf  sutiilter  bronchi  have 
been  obstructod  from  inllammation,  may  even  t)n[-,'e  forward.  The 
apices  fill  the  suprachnvicnlar  regions,  nnd  the  unlargid  anterior 
margins  maybe  in  contact  beneath  the  whoU-  U-ngth  of  the  sternum, 
the  precordial  aix-a  being  ocpupiod  by  the  di>iteiiilwl  auricular  procesrj 
of  the  left  upper  lobe.  The  diapbnigm  i^  d(-pre.ssfd  owing  to  the 
permanently  inflated  condition  of  the  lungs.  After  removal,  wlien 
the  organ.M  are  lield  with  fbe  ha-^i-  upwanla,  the  distended  and 
rounded  edges  of  tlie  lower  Ujibt't-  fonu  iIk-  ^ides  of  a  deep  cup. 

The  Inngs  in  emphysema  were  likeneii  liy  Laenuec  Ui  a  pillow  of 
down,  and  the  simile  ciin  scarcely  he  iniprcjvtd  upon.  Theyaresoft 
and  oon-crepitani ;  when  compreaaL-d  a  dei-p  pit  fornix  and  retiuiins. 
They  are  pale  grey  in  colour,  and  avf  marked  by  black  pigment, 
mattered  over  the  surface  in  Une^  and  spotn,  thu  lines  hi  some  cases 
nwpping  out  the  lobules.  I  In  close  inspeeiion  the  *(uper(icial  portions 
hare  the  appearance  of  a  very  hne  froth,  consisUng  of  the  most 
minate  air  bubbles  covered  by  the  pleirni.  This  is  rendered  more 
obvioos  by  the  use  of  a  hand  lens. 

In  Mime  cases  large  ronnded  bullie  containing  air  are  present, 
usoally  along  the  anterior  margin  of  the  upper  lobe«  or  around  the 
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IjaHes,  but  ihey  mav  Itc  absent  when  tlie  disease  is  ailruDced 
wiiJely  disBominute^.  Some  arc  )iLtaclK>il  to  the  lung  bv  ft  narrow 
peduncle  only,  the  anricnlar  process  of  the  left  npper  lolw  being  a 
oominon  sit*?  of  tbis*  particular  k'sjou.  They  collapse  when  o()eued, 
uJid  delicate  fibrous  bandit,  tbo  remains  of  alveolar  septa  und  obliie- 
rated  Teeeels,  may  then  hf  found  crossing  tlit;  iiitmor. 

These  two  forms,  the  '  local  *  or  '  bullous '  and  the  '  general,'  are 
too  freijuently  associated  to  justify  a  separate  nonienelaturc,  but  it 
is  important  to  bear  tliem  in  nimd.  us  will  appear  when  ux'  come  to 
considftr  the  physical  signs  of  the  disease. 

On  section  Uie  lungs  are  bloodless  and  dry,  except  perhaps  at  the 
bases,  where  epdema  may  be  present.  This,  however,  pertains  more 
to  some  complication,  »ucli  as  bronchitis  or  cardiac  failure,  and  is  no 
necessary  elTect  of  the  disease. 

If  the  section  lie  made  from  the  extreme  posterior  margin 
forwards,  the  portion  of  the  lung  which  occupies  the  hollow  beside 
the  spine  will  ofton  be  found  in  ai]  advanced  condition  of  emphy- 
sema,  large  ripaces  bein-;'  present  beneath  the  pleura,  and  oxtemling 
for  perhaps  half  an  inch  or  more  into  ibti  lung. 

The  smaller  bronchi  are  in  some  oases  dilated  to  a  slight  degree, 
but  brnnt'hiectAsis  is  by  no  means  frequently  associated  with  em- 
pbysema. 

Atheroma  of  the  pnlmouary  aricrA-  la  commonly  present,  and  in 
advanced  cases  patches  may  be  found  throughout  the  vessel,  not 
even  the  smaller  branches  escaping.  It  is  a  result  of  the  increased 
strain  on  the  walls  of  the  vessel  from  the  obstruction  Ui  the  passage 
of  the  blood  through  tho  iungs.  There  is  very  often  a  compieti! 
absence  of  pleural  adheHious,  a  condition  rarely  observed  in  adulta 
unless  they  are  the  subjects  of  emphysema. 

UmaU-iutujed  emphi/srma  {syn., semle atroiihic emphyitftia^  senile 
atrophy  of  th;  !»>uis]. — The  most  striking  clinical  and  pathological 
obarac  ten  sties  of  tnis  condition  of  the  Itiugs  are  iDdicated  by  its 
name.  It  appears  to  be  primarily  an  atrophic  change,  ineidentiU  to 
advanced  age,  and  shared  by  the  lungs  equally  with  the  otlier  organs 
of  the  body.  Hi*  title  to  be  considered  either  as  a  subetuntive 
disease  of  the  lungs  or  as  a  distinct  variety  of  emphysema  is  doubt- 
ful. It  never  occurs  ajmrt  from  a  general  condition  of  atrophy,  and 
the  slight  degree  of  emjdiysenni  which  accompanies  it  is  probably 
induced  by  tlie  cough  of  a  bronchial  catarrh,  from  which  the  very 
aged  are  rarely  quite  free.  It  ts,  however,  convenient  and  in  ac- 
cordance with  custom,  to  describe  it  as  a  vaiiecy  of  emphysema. 
The  subjects  of  senile  emphysema  present  a  wasted,  shrivelled,  und 
withored-Qp  appearance :  the  thorax  is  rigid,  the  space  within  is 
small,  the  lower  ribs  are  almost  iu  contact  and  very  obliquely  placed. 
On  opening  the  chest  the  uncovered  area  of  the  heart  is  not  dimln- 
tnhed,  it  may  even  lie  enlarged;  the  lungs  readily  collapse,  falling 
back  towards  the  spine ;  they  are  smaller  than  normal,  deeply 
pigmented,  almost  black  in  colour;  light,  dr>,  and  easily  compres- 
sible. (>n  section  they  present  a  coarsely  reticulated  stnicture. 
The  vesicles  arte  enlarged  by  a   procesB  of  fusion,  ilie  result  of 
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wasting  of  the  septa,  and  this  chan^'e  m&y  in  plac«s  be  so  advanced 
&R  to  involve  adjacent  lobules.  Large  htinw  are  rare,  but  the 
margins  are  in  some  cases  luucb  dilated.  Tbi'  bronchi  ore  thin- 
waliod,  and  bare  undergone  dilatation,  the  lining  membrane  is 
oomtnonly  iiitlaninl,  and  tlie  tnbes  contiiin  pitrif[)rni  diiid.  Collapse 
and  (sdema  are  ufteu  present,  and  are  generally  most  marked  on  the 
posterior  aspect  of  the  lower  lobes. 

Itocal  itmphysema — compensatory  emphijifmu. — This  form  of 
the  disease  is  invariably  secondary  to  some  puhnonary  lesion,  most 
commonly  to  tuberciUoais  which  has  undergone  either  complete  or 
partial  arrest.  In  the  presence  of  a  contracting  lesion  within  the 
Lungs — for  uistance,  a  ca\ity  or  an  area  of  fibroid  tuberculosis — 
either  the  surromitUng  tissue  becomes  emphysematous,  or  the  pleura 
thickened,  the  rcsnit  being  dct^'nnined  by  the  nature,  t^ite,  and 
extent  of  the  lesion.  In  the  case  of  a  lesion  situiited  close  to  the 
aiirface.  if  the  lung  intervening  between  it  and  the  pleura  is  con- 
ilen.'^ttd,  airle»fl,  and  incapable  of  expansion,  tlie  visceral  and  parietal 
layenj  of  the  pleum,  partially  united  by  tine  fibrous  bands,  tend  to 
become  separated.  The  space  is  at  tirat  tilled  with  yellow  serous 
exatlation,  which  ultimatety  undergoes  transformation  into  a  thick- 
ened fibroid  tissue  almost  cartilaginous  in  density.  The  a[>ex  of  tlie 
luDg.  in  cases  of  very  chronic  pulmonary  tuberculosis,  when  the 
upper  lobe  is  almo.it  completely  occupied  by  a  contracted  thick- 
wadled  ca\ity,  shows  such  a  thickening  of  the  pleura  an  is  here 
described.  IS,  on  the  other  hand,  the  lung  tissue  around  the  lesion 
is  [lot  the  seat  of  such  advanced  changes,  and  still  admits  of  the 
ttttranoe  of  air,  the  surface  vesicles  enlarge,  coalesce,  an<l  form 
balhe  sometimes  of  considerable  size.  Such  a  condition  is  commonly 
seen  at  the  apex  of  the  Iinig,  and  is  a  certain  guide  to  a  contracted 
lesion  within.  The  surface  may  be  scarred  and  puckered,  and  on 
section  dense  pigmented  fibrous  hands  arc  seen  surrounding  old 
fibroQB,  caseoas,  or  calcareous  let^itins.  and  extending  into  the 
neighhoaring  emphysematous  tissue.  The  veasels  and  bronchi  in 
such  an  area  are  usually  obliterated,  but  on  its  conhnes  tlie  latter 
may  be  found  dilated. 

Another  common  site  of  local  emphysema  is  the  posterior  and 
upper  part  of  the  lower  lobe.  Here  the  change  is  secondary  to  a 
contracting  lesion,  usually  a  cavity,  at  the  apoi  of  the  lung,  and 
may  occupy  a  considerable  ai'ea.  In  one  such  case  observed  by  the 
writer  the  posterior  &.spect  of  the  contracted  upper  lobe  was  com- 
pletely covered  by  the  upper  part  of  the  lower  lobe.  No  buUie  are 
formed,  but  on  section  a  coarsely  reticulated  stnicture  is  seen, 
refdacing  the  normal  tissue  and  reaching  dowuwanls  along  the 
posterior  aspect  of  the  lobe. 

Id  cases  of  fibroid  transformation  of  tnlwjrcle  the  densely  pip- 
mented  coutractiuK  fibrous  nodules  are  often  found  embedded  m 
emphysematous  lung,  the  whole  presenting  appearances  which  show 
unmistakably  that  the  fibrosis  has  precedeil  thti  emphysema. 

Acute  vesiculur  eniphi/seiim. — The  definition  of  the  disease  given 
at  the  head  of  this  article  does  not  include  a  Icbiou  consisting  merely 
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in  an  over-distension  of  healthy  alveoli,  such  &s  la  pvi^-ioiiir  in  i)ii- 
aboTe-named  condition.  Moreover  iktrophy  of  tht^  alveolar  walla  is 
an  essential  part  of  the  morbid  lUiatomy  of  empbyseoja,  but  is  not 
met  with  in  acute  vesicular  emphysema,  which  on  these  grounds 
also  cannot  be  considered  as  a  true  variety  of  the  disease.  Acute 
vesicular  dilatation  k  sometimefii  found  after  death  fi-om  acute 
bronchitis,  or  from  asphyxia,  when  this  has  been  accompanied  by 
violent  inspiratory  efforts ;  or  when,  from  collapse  or  other  cause, 
the  air  has  been  prevented  fronj  entering  portions  o(  the  lung,  ihaa 
throwing  an  increaBL-d  strain  upon  the  Uveoit  of  other  parts. 

It  may  be  demonstrated,  however,  by  physical  examination  that 
a  similar  condition  i^  pre°9ent  in  cases  which  are  nut  fatal,  and  also 
that  after  a  time  the  lunge  return  to  their  normal  size,  &  proof  of 
the  absence  of  stmcturtil  chang^e 

The  lung  in  such  a  couditi(  nsion  is  lar^e  and  pale, 

and  with  a  hand  len^  the  incn  the  surface  alveoli  c&n 

be  readily  seen. 

LfiBions    asaociated  ^hysem&.—Lnn^fs.— 

Although,  in    the  majority  oi    caa.  cbiti?    and  cinphygema 

stand  related  to  one  another  as  cauM.  effect,  it  is  nevt^rtheless 

true  that  when  empliyHemn  has  become  tauiiblished  it  increases  the 
tendency  to  bronchitis. 

The  over-distended  air  vesicles  comprcsa  and  obatruet  the  capil- 
laries and  impede  the  circulation  through  the  pulmonary  and 
bronchial  vessels.  The  bronchial  mucous  membrane  becomes 
congested,  and  the  condition  thus  established  greatly  increases  the 
liability  to  inflammatary  attacks.  Rupture  of  dilated  vesicles  may 
lead  to  pneumothorax,  hut  if  the  pleura  overlying  the  site  of  rupture 
remains  intact,  interlobular  emphy:Jenm  reHults.  Death  is  rarely 
due  to  pneumothorax  na  oaused.  but  one  such  case  has  been  observed 
by  the  writer,  and  others  are  on  record. 

Bronchi.  -  As  already  iieacribf;ci,  the  bronchi  are  often  found 
obliterated  and  forming  thin  fibrous  bands  in  large  emphysematous 
bulla;;  they  are,  however,  occasiimally,  but  not  commonly,  found 
dilated  to  a  moderate  degiree  in  less  advanced  cai^es  of  general 
emphysema,  and  moxii  often  in  localised  uiuphyscma.  In  the 
atrophic  form  the  bronchial  walls  are  usually  thin ;  in  other  forms 
they  may  be  somewhat  thickened,  as  may  also  be  the  walls  of  the 
vesicles  and  interalveolar  passages. 

Heart. — The  obstruction  to  the  flow  of  blood  thiough  the 
capillaries  of  the  lungs  naturally  increases  the  tension  within  the 
pulmonary  artery  and  requires  a  more  forcible  contraction  of  the 
right  ventricle.  This  leads  to  hypertrophy  of  the  ventricle,  and 
thus  for  a  time  equihbrium  may  be  restored.  But  when,  from  any 
cause,  the  structural  integrity  of  the  new  muscular  tissue  is  im- 
paired, particularly  if  at  the  same  time  greater  stress  is  thrown 
upon  the  right  ventricle,  dilatation  follows,  the  tricuspid  oiifioe 
enlarges,  and  the  valve  becomes  incompetent. 

The  riglit  auricle,  probably  already  somewhat  enlarged,  now 
undergoes  still  further  dilatation,  and  the  superior  and  inferior 
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renie  c&vif  are  aimilarly  affected.  CoiigeHtion  of  all  the  organs 
which  are  drained  by  the  sjstemic  veins  iieccssurilj  follows.  The 
portal  system  may  heeome  involved  at  a  later  period.  Thia  sequence 
of  eventH  is  not  nncommonly  initiated  by  nn  attack  uf  hrDnehitis. 

The  dilatation  and  hypertrophy  of  tlie  riyht  veutncle,  including 
the  comiB  arteriosus— for  the  latter  is  ftlways  involved  are  tiKimlly 
found  un  autojjsy  to  be  associated  with  minilnr  hut  Iohh  advanced 
changes  in  the  left  ventricle,  a  result  probably  due,  at  least  in  part, 
to  their  intimate  asfiociation  both  in  structure  and  functional 
actinty. 

Fatty  changes  are  not  imcoinmoaly  observed  in  the  heart  in 
emphyaeraatouB  siibjectp,  and  arp  diip  to  the  impiiired  nutrition  of 
the  muscular  waHti  from  obstriictiun  to  the  return  of  blood  by  the 
ooronary  veins. 

As  a  result  of  the  enlargement  of  the  lung  and  the  permanently 
depreAfied  state  of  the  diaphragm,  the  position  of  the  heart  becoincM 
altered.  It  lies  lower  in  the  chest,  and  its  iixis  ia  ajore  nearly 
horizontal.  The  front  of  the  heart  in  formed  enti  rely  by  the  enlarged 
right  ventricle  and  auricle.  The  altered  pc^sition  and  i^i/.e  of  the 
orgau  account  fur  the  puliation  coiuuionly  ohservcit  in  the  epigas- 
trium in  woH-marked  cases  of  eiriphysema  ;  but  of  these  two  factors 
the  change  nf  po>iition  is  the  innr*-  iinpnrtjint. 

Secondurp'  changes  of  a  fibroid  cbiimcter  ure  uul  infrequently 
found  in  the  tricuspid  and  mitral  valves,  and  more  rarely  tu  the 
■ortic  valve  aUo. 

Liver.  The  changes  in  the  Hvcr  resulting  from  chronic  venous 
congestion  are  too  well  known  to  reqtiire  complete  ilcscrijition.  The 
organ  in  enlarged  and  the  liepatii-  veins  are  dilated.  'Fhe  wwtion 
presents  the  '  nutmeg  '  character,  and  there  is  some  degree  of 
induration  ;  but  emphysema  alone  is  as  powerless  as  chronic  mitral 
disease  to  produce  a  true  cirrhosis. 

The  kidneys  may  he  enlarged  and  cyanotic,  hut  in  a  considerable 
proportion  of  cases  tbey  iire  gmnnlar  from  the  presence  of  ehronii; 
mterstitia]  nephritis,  a  disensf  with  which  I'mphyt'ema  i-^  not  un- 
commonly  associated.  The  aplcen  is  us  11  rule  enlarged  and  hiird, 
but  its  condition  varies. 

Chronic  venous  congestion  of  the  sUmiarh  may  give  rise  to  catarrh 
and  hremorrhage  into  the  muTOUsmembnuic.  TJic  hrnln  also  ahowa 
evidence  of  venous  congestion. 

As  considerable  differonci'S  L-\ist  in  thii  sy)iipu>nv4  and  physieal 
signs  which  cliaracterii^e  the  various  forms  of  eniphysi-uia,  it  is 
necessary  to  describe  th'.-ni  uudft  their  rcsprrtiu'  hriuUngs. 

Symptoms  of  large-lunged  emphysema.— The  sym- 
ptoms Btnctty  referable  to  fiiij)bys('rn)i  are  Vt-ry  few,  the  conditlfjii. 
apart  from  its  complicntions,  being  one  ol'  %vhich  piitients  liuve  littlu 
or  no  knowledge,  and  one  of  which  thprefure  thfy  nircly  ciunplnin. 

DijijiiuKa  is  the  most  iuiportanl  symptom,  but  even  this  is 
seldom  mentioned  until  it  has  beeatm-  somewbiu  urgent.  It  is  in 
proportion  to  the  extent  of  the  tlismse.  .\t  first  slight,  and  only 
experienced   on   exertion,   eBiwcially    on    walking    uphill,    it    may 
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spiiution  owing  to  the  non-expansion  of  the  emphysematous  long. 
llulgtn^^  of  th(>  spaces  may  be  well  niarlccd  whpn  the  patient  oougltt. 
The  respiratory  iiiovemeuts  are  rf»tricled.  and  the  expiratory  Kl 
is  mnch  prolonged  notwithstanding  the  forcible  contraction  of  the 
atxInmiiiuJ  inusclea.  The  gradiml  i-ximn^^ion  of  the  chest  duiing 
inspiration,  which  id  characteristic  of  healthy  tends  to  be  replaced 
by  A  uniform  upward  lift,  during  which  the  accessory  muscles  of 
inspiration  Htand  out  in  strong  relief.  In  some  cases,  however,  the 
infra-axillary  regiune  are  drawn  inwards  and  the  sternum  projected 
forwards,  whilst  at  the  etamo  time  the  epigastric  region,  iust«ad 
of  bulging  during  inspiration,  may  be  visibly  depressed.  This  re- 
cession of  the  lower  ribs  during  inspiration  is  often  well  marked  and 
may  accompany  the  deformity  of  the  chest  calletl  the  '  transversely 
constrif;te<i '  thorax,  which  is  naually  a  relic  of  infiintile  rickets. 

The  downward  and  a^ial  displacement  of  the  heart,  combinf^l 
witli  the  hypertrophy  and  tUlatation  of  the  right  ventricle,  to  which 
reference  has  already  been  made,  are  jointly  the  causes  of  the 
epigastric  impulse  commonly  observed  in  emphysema. 

A  horixontal  sulcus  is  sometimes  observed  to  extend  across 
from  si^Ie  to  side  about  the  level  of  the  lower  part  of  the  costal  arch. 

A  broad  line  of  dilated  venules  is  often  seen  in  emphysematous 
subjects  tending  obliquely  upwards  on  either  side  along  the  line  of 
the  lower  costo.choinlnil  junctions,  and  acrass  the  ba(*e  of  the 
ensiform  cartilage,  and  therefore  corresponding  roughly  with  the 
attachment  of  the  diaphragm.  It  is  rarely  complete  posteriorly. 
It  is  not  limited  to  cases  of  emphy^nm. 

Palpation. — The  vocal  fremitus  is  diminished.  The  impulsA  in 
the  precordial  area  is  geuerally  feeble  owiug  to  the  cushion  of  lung 
intervonmg  between  the  heart  and  the  chest  wall :  but  the  hyper- 
tropbied  right  ventricle,  in  the  nlwience  of  much  enlargement  of  the 
lung,  may  cause  a  beuvitig  impulse  in  the  lower  sternal  region. 

i'r.rcHKsion. — h  hyper-resonant  not*-  will  be  found  in  felons, 
such  as  the  preconlial  and  hepatic,  wliich  are  normally  dnll ;  or 
dulness  may  still  be  present,  but  over  a  much  dimini$hed  area, 
whilst  behind  it  is  by  no  means  nnoommon  to  find  well-markeil 
resonance  ns  low  as  the  twelfth  rib.  Inspiration  and  expiration 
make  but  little  change  either  in  the  area  of  resonance  or  in  the 
pitch  of  tlie  note  on  percussion. 

.jHst:(Wto/fi>H.— The  character  of  the  respiratory  murmur  variea 
with  the  fonu  of  the  predominant  lesion,  whether  this  be  of  the 
bullous  lypo  or  general  in  its  distribution.  If  '  bullous,*  the  breath 
sound  is  weak  over  the  sternum  and  along  the  margins  of  the  upper 
lobes,  but  harsh  beneath  Ihe  outer  half  of  the  clavicle,  whilst  in  the 
'  general '  form  the  breath  sound  over  the  upper  lobes  is  everywhere 
feeble.  It  is  right  to  state,  however,  that  the  opposite  opinion  is 
held  by  some  nnthorities.  In  place  of  the  normal  vesicular  ninrmor 
iindible  on  inspiration,  the  continuous  low  pitched  rumbling  sound 
produced  by  the  contraction  of  the  muscles  is  often  very  distinct. 

When  the  disease  is  fully  establisheil  the  expiratory  sound  is 
almost  invariably  prolonged,  often  very  markedly  so ;  in  fact,  duriag 
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ui  iDterciirrent  bronchial  c-a.turrb.  itii  duratiou  va&y  be  so  proluugcd 
M  to  be  nearly  four  times  that  of  tn)«pirfttion. 

These  changes  in  thn  rc-spiratary  itfiunds  are  osually  moitt  nhTifiiiK 
over  the  upper  part  of  the  chest,  but  when  the  posterior  nspcct  of 
tbc  lower  lol»es  is  affected  the  breathing  will  l>e  weak  at  the  baws, 
and  fine  crackling  rtdas  may  be  present  there  al»o.  These  Rigntt 
are  important  both  ns  evidence  of  udvanced  diseaiie  and  of  u-dema  uf 
the  affected  pirts  of  the  lung. 

At  the  apex  of  the  heart  the  sounds  are  feeble,  the  characters 
of  the  Brst  Hound  being  deierniiued  by  the  relative  pre[KtnderHnce 
of  hypertrophy  or  dilatation  of  the  right  ventiictc.  In  the  former 
cast'  it  is  low-pitched  and  prolonged,  in  the  lattir  sliort  and  sharp, 
but  weak.  The  point  of  maxiiuiun  intensity  of  the  souudH  at  the 
base  is  lower  than  nonual.  and,  owing  to  the  increased  tension  in 
the  pnlmonary  artery,  the  second  Bound  is  accentuated,  and  may 
lie  reduplicated. 

A  rough  murmur  ie  often  andible  in  cages  of  emphyeema  about 
the  sternal  end  of  the  nixlh  left  interspa^ti  and  over  the  seventh  rib, 
close  to  the  base  of  the  eutdform  cartilage.  It  is  systolic  in  lime. 
usually  short,  sharp,  localised,  and  sui^erlicial,  and  it  ofteii  rcsomhles 
more  nearly  a  rough  reduplication  of  the  first  sound  than  a  murmur. 
It  may  be  due  to  a  '  white  patch  '  on  the  anterior  surface  of  the 
right  ventricle,  a  condition  often  present  in  emphysema.  The  effect 
of  change  of  position  of  the  body  on  this  .sound  is  variable.  It  may 
disappear  or  remain  unchanged.  The  only  im[>nrtancB  of  the  sign 
arises  from  the  fact  that  it  is  very  likety  to  be  mistaken  for  the 
murmur  of  mitral  reguif,'itation. 

Symptoms  of  small-lunged  emphysema.— In  this 
form  of  the  disease  the  symptoms  are  much  less  pronounced.  The 
most  important  change  in  the  lungs,  the  atrophy,  is  but  a  part  of  a 
general  process  of  waiting  in  which  all  the  tissues  of  the  body, 
iuolading  the  blood,  share  alike.  The  respiratory  needs  are  there- 
fore less,  and  they  may  be  adequately  met  by  a  smaller  pulmonaty 
areft.  The  capacity  for  exertion  is  limited  owing  to  the  feidde- 
neea  of  muscular  power ;  and,  in  the  absence  of  eft'ort.  there  may  he 
little  or  no  dysprwi/a. 

Another  i»int  of  difference  trom  the  variety  just  considered  is 
that  atrophic  emphy$(.'ma  is  rarely  complicated  by  attacks  of  bron- 
chial asthma ;  but  intercurrent  bronchitis  may  induce  dyspncea 
which,  although  difft-ring  in  its  mode  of  onset,  is  hardly  htss  in 
degree  than  that  wliich  chui*ucterises  the  asthmatic  puioxyi^m. 

Physical  examination  ;  iusitecluni.^Thi-  emaciated  and 

\sitherHi  appraraiH-f  of  the  subjects  of  the  disease  has  alrt^ady 
been  mentioned,  The  evidences  of  venous  obt^truction,  such  as 
cyanosis  and  clubbing  of  the  tingers,  are  absent ;  as  aliio  are 
the  effects  which  that  condition  produces  in  the  size,  sba{>e,  and 
position  of  the  heart.  The  che:^t  assumes  the  barrel  shaptt  as  a 
result  not  of  »  process  of  enlargement,  but  of  '  shrinkage  '  in  all  its 
diftmeters,  and  especially  in  the  lateral.  The  gradual  diminution 
in  the  size  of  the  lungs  is  necessarily  accompanied  by  a  recession 
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of  tho  ribs,  which  assmiie  h  mar&  obTiiiut-  position.  The  inter- 
apacfs  from  thu^  ftrst  to  thp  fourth  nn  thf  front  of  the  {^hftRt  arp 
oftttn  buth  wide  and  dci-p ;  but  tbn;  mcrfaaed  oblirjuity  of  the  lower 
riba  tends  to  approximale  thoTii,  eo  that  the  interspaces  may  be 
obUterated,  or  iiajjLCi'iit  riba  may  Bvei)  overlap  each  other. 

Inspiration  in  shallow,  the  rigliL  thomx  moves  ai^  a  whole,  the 
upper  interspaces  recede,  und  ilescent  of  the  diaphragm  is  limited. 

Percitssiim.—Tiie  note  is  hyper-resonant,  iMit  it  tends  to  be  more 
cleai'  in  tone  and  tympanitic  in  ipmlity  tbiui  in  large-Lun^^eil 
emphysetna.  The  area  of  precordial  dulness  lis  not  diminished 
and  may  poasiblj'  be  increased.  The  hepatic  dulness  is  also 
dicoijiished. 

Aitscultaticn.  —"i^he  breath  sound  is  weak,  but  the  expiratory 
sonnd  is  not  prolonged  to  nearly  the  same  extent  as  in  the  large- 
luuged  variety.  Adventitious  sounds  are  not  necessarily  present, 
but  the  coL'\iattnce  of  chronic  bronchitis  is  so  conimou  as  to  make 
their  compEete  absence  very  rart' ;  line  and  medium  bubbhn^  ralca 
may  he  heard  over  the  liiiaes  of  both  lunj,'^-  Fine  crackling  r41es 
may  be  audibh'  over  tlie  samr'  area  if  <edurao  is  present. 

Other  pnlmomiry  complications  will  ^ive  rise  to  the  auseut- 
tator}'  si^ns  by  which  they  are  usually  chiiructerised,  modified  to 
some  extent  by  tht-  presence  of  emphyi^tma. 

Symptoms  of  localised  emphysema.  -  On  reference  to 
what  haji  been  stated  as  to  the  nimle  of  production  and  connnon 
sites  of  this  variety  of  emphysema,  it  will  be  seen  that  the  symptoms 
must  necessarily  depend  upon  the  condition  to  which  it  is 
secondary.  It  may,  however,  be  repeated  that  it  is  freqnently  a 
serpience  of  tuberculosis,  and  its  preaence  at  the  apex  of  a  lung 
should  sug'gest  the  possihiUty  of  such  a  connection. 

An  enlargement  of  ont-  lung  or  of  a  portion  of  it,  secondarily  to 
disease  and  contraction  of  the  upposite  hint^,  is  not  necessarily  due 
to  emphysema  ;  it  niiiy  be  a  tniu  hypL-rtropby.  The  test  by  which 
the  two  conditions  are  distinguished  is  that  of  functional  activity. 
If  this  is  increased  the  enlargement  must  lie  regarded  as  hyper- 
trophy; if  dinunif^heil,  an  probably  due  lo  emphysema:  in  the 
former  case  the  breathing  is  puerile,  in  the  liitter  it  is  usually  feeble 
with  proloii^eLl  (Apiratioji. 

Symptoms  of  acute  vesicular  emphysema.  —As 
already  stated,  this  condition  is  only  recognised  as  a  form  of  the 
disease  iu  deference  to  tradition. 

It  originates  dnrinf;  u  Rtate  of  extreme  dyspmea,  the  urgency  of 
which  it  doubtless  increases  ;  but  the  result  lo  the  patient  is  pro- 
bably determined  almost  invariably  by  thi-  nature  of  the  exciting 
cause  and  not  by  the  eifeci  produced  upon  tiie  huigs.  Cyanosis  is 
very  likely  to  be  present  ihirini,'  the  attack. 

The  chest  will  be  in  a  conditian  of  extreme  inspiratory  disten- 
sion. The  nature  of  thr  breath  sounds  and  tidventitious  sounds 
will  vary  with  the  exciting  cause. 

The  diagnosis  of  the  large-hmgcd  form  of  emphyaema  rarely 
presents  ranch  difficulty.     It  is  suggested  by  a  history  in  which 
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cough  and  dyspnoea  are  prominent  features,  or  by  the  patient  being 
engaged  in  some  uccnpatiun  known  to  involTe  severe  muscular 
effort ;  it  is  confirmed  on  examination  by  the  alteration  in  the  form 
of  the  chest,  the  hyper- resonance  on  percussion,  diminished  move- 
ment, and  feeble  respiratory  KOiind — siKns  which  are  present  on 
both  sides  of  the  cbeiit. 

Error  has  apparently  ariiwn  at  times  from  pneumnthnrax  being 
mistsken  for  this  form  of  emphysema.  In  such  easeM  the  metho- 
dical e\auuuatioD  of  the  chent  ha.fi  probably  been  Qcglecti-d,  and 
reliance  placed  npon  one  step  alone  in  the  procpss,  possibly  on  per- 
cussion. In  pneumothorax  the  enlarjijement  of  the  itITfctfd  side, 
the  obliteration  of  the  interspftces,  the  absence  of  movement,  con- 
trasting with  the  increased  movement  of  the  healthy  side  if  it  be 
healthy— the  displacement  of  the  heart  to  the  sound  Hide,  the  more 
amphoric  note  on  percussion,  mid  tlie  absence  or  th«  amphoric 
quiuity  of  the  breatb  sounds,  n.re  signs  which  combine  to  (onii  a 
{nctare  that,  in  well-marked  cases,  should  he  unmistakable. 

It  is  possible,  however,  for  u  cullet-tioTi  uf  air,  conhned  to  a  very 
small  part  only  of  iho  pleural  cai-ity  by  firm  adhesions,  to  give  rise 
to  signs  which  may  be  mistaken  for  those  of  emphysema.  Such  ji 
case,  due  to  the  rupture  of  an  emphysematous  bulla  near  the  base 
of  the  lung,  came  under  the  notice  of  the  writer.  It  is  suHicient  to 
mention  it  as  a  possibility  to  be  borne  in  mind  without  discussing  in 
detail  the  diagnosis  of  a  condition  of  ^iich  rare  occuiTence. 

Aneurysm  of  the  transverse  part  of  the  firch  of  the  aorta  com- 
pressing the  tntchea  may  Ive  mistaken  foreniphyserna  with  bronchitis. 
The  tracheal  stridor  and  braa^^y  cough,  the  <luluess,  or  at  any  rate 
the  absence  of  incrfflised  resonance  over  thi?  maiiubriiim,  and  the 
loud  tracheal  breathing  over  the  same  area,  uawally  sufhcoto  prevent 
error. 

'Emphysema  anrt  bronchitis'  is  occasionally  the  diagnosis  on 
admission  to  hospital  of  cases  in  which  the  primary  di^^ease  is  really 
stenosis  of  the  mitral  orifice  ;  cardiac  fiiilure.  pulmonary  engorge- 
ment, and  o>rlema  have  supervened,  nnd  the  munnur  has  disappenred, 
Aftor  a  few  days  of  rest  and  ir^atment  couwiderable  improvement  as 
a  rule  takes  pEace,  the  murmur  again  becomes  audible,  and  the  true 
nature  of  the  case  is  then  obvious. 

True  CArdiac  dyspno-a  is  distinguished  from  that  accompanying 
emphysema  by  its  'panting'  diameter;  but  failure  of  the  right 
heart  ofl*n  follows  upon  long-standing  emphysema,  and  the  dys- 
pnoea is  then  the  resultant  of  the  two  conditimis  ami  partakes  of 
the  characters  of  both- 

Au  examination  of  the  sputum  for  tubercle  bacilli  should  always 
be  made  in  cases  of  emphysema  and  bronchitis,  partictilarly  in  such 
as  are  accompli  tiled  by  marked  eiMutiiition,  In  tlie  Itbrnid  form  of 
pulmonary  tubernilosis,  wbit-h  is  ofkii  associated  with  eniphysemii 
(not  so-called  'fibroid  phthisis ').  bacilli  may  be  absent  a,nd  the 
true  nature  of  the  di.st'ase  may  only  be  discoven-d  on  :uitopsy. 
The  absence  of  pyrexia  in  suc-li  cases  i^  not  11  distinguishing 
symptom  of   much   value,   fibroid    taherculoais    being  often  un- 
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accompanied  bj  fever,  at  any  rate  for  intervals  of  oonuddrable 
dumtion. 

The  clitigTiosis  of  the  atrophic  form  of  empbyNema  is  but  rarely 
altendotl  with  difficulty. 

Prognosis. — True  eniphyeemE— that  is,  dilatation  with  atropliy 
— is  ft  lATumiieiU  condition,  with  a  decided  tendency  to  advance. 
Ikit  whether  it  increaso,  and  if  so,  at  what  rate,  dc-peuds  chiefly  upon 
the  cunttiLiiance  of  the  e\eiliiig  cause,  which,  in  the  great  majority 
of  cases,  is  the  cough  of  catarrh  or  bronchitis.  If  the  patient  is 
able,  by  change  of  residence,  or  in  other  ways,  to  aliield  himself 
from  ailverse  conditions  of  climate,  the  disease  may  remain  station- 
ary. Under  any  circuniatances  its  course  in  chronic,  and  life  only 
beeoiues  endangered  when  eomplicationf  arise. 

The  extent  of  the  lesions  will  naturally  influence  the  prognosis  ; 
but  the  effect  produced  upon  the  heart  and  circulation  is  a  far  moi-e 
important  factor  in  determining  the  probable  duration  of  life.  As 
dyspnu'ii  is  the  chief  evidence  of  this  effect,  its  degree  during  rest 
anil  on  exertion  becomes  one  of  the  main  elements  iu  prognosis. 
The  condition  of  the  veins  of  the  neck  as  to  over  distonsion,  pulsa- 
tion, and  tillini.''  from  helow,  are  important  guides  to  the  Btate  of 
till'  right  side  of  the  heart. 

The  existence  of  eulurgenu-nt  of  the  liver,  cedema  of  the  legs. 
ascites,  and  albuminuria  niark^  ati  advanced  stage  of  cardiac  &ilure. 

The  presence  of  renal  L-om plications,  particularly  chronic  inter- 
stitial ne)ihritis,  is  of  es|>ecial  importance  in  prognosis. 

Treatment. — Sufferers  fn>m  emphysema  rarely  ask  for  advice 
un  that  ground  alone,  the  diseaise  being  one  of  the  existence  of  which 
the  laity  may  be  said  to  bt>  ignorant.  As  a  mle  no  complaint  is  made 
of  the  accompanying  dyspntea,  to  which  the  patient  has  become  so 
hiibituated  that  he  has  ceased  to  n'ganl  it.  In  the  majority  of  caae^i 
die  condition  is  disi-orered  when  an  intercurrent  attack  of  bronchitis 
leads  to  an  examination  of  the  ciiest. 

Atrophy  of  the  nlveuhir  widl^.  destruction  of  the  capillaries,  and 
wasting  of  the  elastic  tissues,  are  changes  which  c^mnot  be  repaired, 
nud  a  return  t^i  the  nonnat  state  is  only  possible  in  the  eases  of 
tetniKirary  over-disiension  which  occur  for  the  most  part  in  young 
subjects,  as  a  result  either  of  laryngeal  nbsiruction.  spasm,  or  whoop- 
ing cough,  or  of  bronchitis  accompanying  an  acnte  disease,  such  as 
measles. 

Much,  however,  may  be  done  to  stay  the  progress  of  the  disease 
by  shielding  the  patient  from  furthi-r  attacks  of  bronchitis,  or  by 
advising  a  cessation  of  any  occupation  which  necessarily  involves  a 
strain  u|Xtn  the  respiratory  organs.  Treatment  may  also  usefully 
W  directetl  towanls  the  relief  of  the  s«cuudary  effects  npon  the 
heart  and  circulation. 

Emphysema  once  establishett  undoubtedly  pn>dispoAes  to  bron- 
chitis: it  is  therefore-  of  vhe  tirsi  im)v>rtance  that  all  known  causes 
of  catarrhal  inflammation  should  Iv  caivftiUy  aviuded.  Those  whose 
means  permit  will  be  well  ii«lvise*l  u*  i:pend  the  winter  and  spring 
ID  a  wanner  climate  tli&n  is  lo  be  fonml  in  tlus  oountfy  at  such 
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times ;  inany  snffert-ra.  however,  aUhoiicth  thev  know  this  full  well, 
are  prone  lo  delay  their  departure  unduly,  and  an  early  November 
fog  fiuds  them  still  hero  ;  the  reHiilt  too  often  Is  a  severe  attack  of 
bronchitis  and  much  increase  in  the  emphysema.  Persons  who  are 
unable  to  leave  home,  if  they  hope  to  escape  an  attack  of  bronchitis. 
most  exercise  thu  ;>reatest  care  in  avuiiliiig  cold  north  and  cast 
winds,  foffly  and  damp  nir,  over-fatiiiue.  or  sitting  in  draughty 
rooms,  and  anything  likely  to  give  rise  to  a  chill.  Notwithstanding 
the  unsightly  appcaranee,  a  rei^pirator,  or  woollen  '  cumforter ' 
corerini^  the  mouth,  by  wanning  the  incoming  air.  is  of  real  service 
in  warding  ofT  uttackfj  of  bronchial  catarrh. 

The  conditions  which  give  rige  to  increased  tension  within  the 
air  passages  have  already  been  described  ;  it  will  be  siifticicut,  there- 
fore, to  8tat«  that  it  is  absolutely  necessary  for  the  sufferer  from 
empbysema  to  avoid  them  if  he  wishes  to  escape':  ait  iucreiiBe  of  his 
disease. 

The  effect  upon  the  respiration  is  a  nsoful  test  as  to  whether  any 
ionn  of  exercine  is  hannfiil  either  hi  kind  or  decree;  if  it  causes 
dyspnoea  it  should  be  avoided.  The  bowels  should  not  be  allowed 
to  become  confined,  as.  in  addition  to  the  j^astro- intestinal  derange- 
ments likely  to  ensue,  much  barm  may  be  done  by  straining  ctforts 
in  deGecatiuu. 

In  the  work  of  Ur.  Williams  on  Aero -therapeutics  a  full  de- 
scription will  be  found  of  the  various  forms:  uf  apparatus!  tidied  in 
the  applicatiou  of  condensed  air  to  the  body  a^  a.  whole,  and  uf  con- 
densed or  rarefied  air  to  the  respiratory  surface.  Notwithstanding 
that  much  has  been  done  in  recent  yetirs  to  render  our  knowledge 
of  this  branch  of  treatment  more  exact,  it  is  still  but  little  used  in 
this  country.  This  is  doubtless  due  to  the  fact  that  patients  are 
rarely  under  treatment  for  emphysema  apart  from  its  coniplioa- 
tions ;  and  also  to  the  small  number  of  compressed  air  baths 
avuilable  for  use. 

The  condilinii  nf  the  lungd  in  emphysema  indicates  that  4^xpira- 
tion  into  rari-'fied  air  should  atford  ]'eli4.-f.  This  procuedin^'  causes 
a  diminution  in  the  amount  of  residual  air,  and  an  increase  in  the 
volume  of  inspired  air  :  thus  a  partial  lelractioii  of  the  Imi^'S  nnd  a 
rise  in  the  position  of  thu  diaphragm  are  broug)it  about.  These 
changes  are  accompanied  by  a  lessuiud  cii'cuniference  of  tlif  chest, 
and  by  an  increase  of  tln^  vital  capacity  and  of  the  iorp^  at  inspira- 
tion and  expiration.  The  apparatus  of  WaldunburK  is  niuHl  suiled 
for  this  form  of  trcatmifnt.  Kxpimtion  into  rarc-fied  air  prnducea 
a  Mnse  of  extreme  constriction  witliin  th(^  cho.-it  and  ci-riainly 
diminishes  thu  amount  of  residual  air,  The  '  vital  capacity ' 
of  patients  with  emphysema  under  treatment  by  this  muthod  un- 
doubtedly increases ;  hiH  this  fact  cannot  he  accepted  as  an  ahsoUiti:* 
proof  of  its  valuu,  as  it  also  followH  the  it-se  of  the  apparatus  liy  those 
whose  lungs  ate  structurally  sound,  prautioe  eDiibliny  the  individual 
to  produce  abetter  result.  Tbebenefitstohe  tjbtaine<l  froun'xpiration 
into  rarefied  air  are,  however,  much  k-ss  laarkt-d  Iban  tbost-  wliich 
attend  the  use  of  compressed  air  applied  to  the  body  as  a  whole. 
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The  writer  has  given  a  prolonged  trial  at  the  Brampton  Hospital 
to  the  use  of  the  coiopresaed  air  batli  in  the  treatment  of  emphysema 
assooiateil  with  bronchitis,  and  is  able  to  endorse  the  favourable 
opinions  expressed  by  Dr.  C.  Theodore  WillifLma  and  others  as  to  its 
great-  value. 

Patients  almost  invariably  state  that  they  breathe  more  freely 
whilst  in  the  hath,  aud  after  a  considerable  number  of  baths  (from 
twenty  to  thirty  or  more)  have  been  taken  this  feeling  becomes- 
continiions  and  has  remained  whilst  the  patients  have  been  under 
treatment.  The  greater  capacity  for  e?;ertion  which  follows  the  nsc 
of  compressed  air  baths  in  emphyt^ema  has  been  tested  by  observation 
of  the  (fradually  increasing  facility  with  which  patients  thus  treated 
have  been  able  to  mount  a  flight  of  one  hundrt?tl  and  twenty  steps 
which  leads  from  the  basement  whcrt^  the  bnth  is  situated  to  the 
•gallery'  (wards  I  occupied  hythem.  Patients  who  at  first  were  oblige*! 
to  use  the  lift  to  return  to  their  ward  or  were  only  able  to  chmb 
the  stairs  with  many  holts  to  take  breath,  have  been  able  gradually 
to  reduce  the  number  of  stoppages  on  the  ascent,  and  many  have 
finally  been  able  to  return  from  the  basement  to  the  topmost  floor 
without  stopping'  once. 

In  addition  to  the  greater  freedom  of  respiration  and  increased 
capacity  for  exertion,  the  cough  becomes  less  frerjuent  aud  the 
quantity  of  expectonttion  is  reduced,     . 

It  is  not  quite  clear  how  thefte  favourable  results  are  pnxluced. 
In  a  healthy  person  the  etTect  on  the  respiratory  organs  of  submitting 
the  body  as  a  whole  to  air  gradually  condenseil  to  the  extent  of 
three-sevenths  or  one-iialf  an  atjnospbere  is  to  cause  diminished 
frequency  of  respiration,  enlargement  of  the  tungs,  increase  of  the 
vital  capacity,  and  probably  also  an  increase  in  the  amount  of  oxygen 
absorbed.  The  change  is  attributed  to  the  greater  density  of  the 
air,  anil  consequently  to  the  iiicroased  amount  of  oxygen  supplied  to- 
the  lungs.  The  respiratory  power  and  the  elastieity  of  the  lungs, 
both  during  and  after  the  bath,  are  increased,  the  chest  is  enlarged 
in  all  its  measurements,  and  the  diaphragm  assumes  a  lower  level. 
In  the  snlijects  of  emphysema,  however,  the  eflfoct  of  the  Imth  is  to 
cause  a  reduction  in  the  ai/.e  of  the  chest,  as  ascertained  by  measure- 
ment of  the  circumference,  and  also  in  the  amount  of  diatensiou  of 
the  lunys,  as  proved  by  the  reappearance  of  duiness  in  the  precordial 
and  hepatic  regions.  The  diaphragm  is  raised  instead  of  being 
lowered,  and  epigastric  pulsation  may  he  replaced  by  an  impulse 
more  nearly  in  the  normal  situation  of  the  apex  heat  of  the 
heart. 

It  appears  probable  that  the  condenBod  air  penetrates  part^  of 
the  lunga  which  hnve  bepn  long  unused  in  respiration,  aud  in  which 
air  has  been,  so  tu  ^peak,  imprisoned  at  a  high  tension,  the  escape 
of  thia  air  is  facilitated  ami  contraction  of  the  lung  follows. 

Ill  some  cases  the  improvement  following  the  use  of  th©  bath  is 
only  temporary,  and  in  cayea  of  emphysema  accompanied  by  asthma 
the  writer  has  observed  very  seveif^  attacks  of  dyspucea  to  follow 
very  ahortly  after  a  bath.     If  this  should  occur  after  the  second 
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balb  it  is  geuerallj  betUsr  to  disctmthuie  its  use.    Many  caaes  of 
asthma  are.  however,  ^^atly  benefit^il  by  this  iiicthod  of  troatment. 

The  treatment  of  an  attack  of  bronchitis  occurring  in  a  patient 
the  subject  of  empbyaania  is  not  materially  nioiUtied  by  the  com- 
plication ;  but  the  duration  of  the  attack  is  sensibly  prolonged,  and 
the  danger  to  life  is  much  greater,  owing  to  the  loss  of  power  of 
expectoration  which  results  from  the  dimiitished  elasticity  of  the 
Inngs. 

Spumodic  dyspncpa  often  accompanies  ancb  an  attack,  and 
reqtiircs  the  u»c  of  such  remedies  as  straiuoniam,  lobelia,  bella- 
donna, grindelia,  or  iodide  of  potassium  in  large  doses,  in  addi- 
tion io  the  ordinary  drugs  used  in  the  treatment  of  bronchitis. 
The  desirability  of  employing  morphia  in  such  cases  will  dupend 
chiefly  on  the  relative  preponderance  of  the  spasmodic  or  the 
catarrhal  factor.  The  nearer  the  attack  approaches  in  character  to 
one  of  true  a-tthma  the  greater  is  the  probability  of  rehef  from 
a  subcutaoeous  injection  of  morphia ;  whilst  on  the  other  hand  if 
the  dyspncea  is  chiefly  due  to  the  accompanying  bronchitia,  the  use 
of  morphia  may  be  attended  with  the  greatest  danger.  The  history 
of  previous  attacks,  the  moile  of  on^t-t.  the  presence  of  pyrexia,  the 
character  of  the  adventitious  sounds — for  instanet-,  the  presence  of 
fine  or  medium  bubbling  nlles,  indicative  of  an  afiectinn  of  the 
smallest  bronchi  or  of  the  alveoli  and  particularly  the  condition  of 
the  bases  of  the  lungs,  are  some  of  the  points  to  be  considered  in 
determining  such  a  questioii,  In  the  treatment  of  the  attacks  of 
vheeziug,  so  often  met  with  in  euiphy^eEua  apart  frotii  any  serious 
bronchia]  attack,  a  siimulating  liniment  containing  turpwuiue  and 
iodine  rubbed  into  the  chest  i^  often  of  much  ^lervice.  Iodide  of 
potassium  in  doses  of  live,  eight,  or  ten  gniina  three  times  daily,  in 
oombination  with  extract  of  stramonium  and  carbonate  of  ainnionla, 
geuervJly  affords  relief.  In  the  interviils  of  (■omparatLVf-  freedom 
from  such  attacks,  and  often  throughout  the  winter  months,  the 
administration  of  cod  liver  oil  is  of  hardly  less  sendee  than  in  cases 
(rf  pulmonary  tuberculosis.  It  is  of  special  benefit  when  nutrition 
is  failing,  as  is  commonly  the  case  in  advanced  stages  of  the  disease, 
and  in  the  atrophic  emphysema  of  the  aged.  Iron  lu  combination 
with  spirits  of  chloroform  ia  often  taken  by  patients  with  emphyseiua 
nith  much  benefit. 

Turpenthie,  terebene,  and  balsamic  remedies  are  of  seruce  where 
expectoration  is  exceBsive ;  this  symptom  ia,  howevi-r,  due  to  the 
accompanying  bronchitis,  and  it^  treatment  is  described  in  the 
chapter  on  that  subject. 

CyanosiB  is  an  indication  for  venesection,  and  the  necessity  is 
t  when  there  is  evidence  of  great  over -di:^ tension  of  the  right 
f  the  heart,  with  tricuspid  regurgitation,  pulsation  in  the 
r  veins,  and  «.>dema  of  the  feet.     iJigitalis  should  bo  given  aa 
the  blood  has  been  removed ;  and  its  use  may  be  necessary 
■  which  are  not  so  advanced  as  to  requiix-  venesection. 
m,  as  is  not  uncommonly  the  caHc.  emphysema  Bupervenes 
chitis  of  ({outy  origin,  the  exialence  of  that  factor  in  thecaso 
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Female,  ffit.  5.     Diphtheria;  tracheotomy  not  porfonned.     Em- 

phyaoma  of  root  of  neck ;  tnediaatiual.  interlobar,  and  interlobular 
omphyspina ;  pneumothorax  (R);  pulmonary  coUapRP. 

Male,  ii!t.  5.  Diphtheria;  trHcheotomy.  General  emphysema 
of  subcutaneoviB  cellular  tissue  of  ueck,  trunk  and  arms ;  lungs 
almost  completely  conapfio<i  from  double  pneumothorax,  air  in 
meiliastinuin  and  aroutid  roots  of  lungs;  membrane  on  tooHlb  and 
ill  larynx,  tracbea,  and  large  bronchi. 

Male,  age  2  years.  Diphtheria;  tracbeotomy.  Larynx  com- 
pletely blocked  with  membrane,  which  extended  throughout  tbe 
trachea  and  main  bronchi ;  lunga  collapsed  in  patches  ;  emphyeama 
of  anterior  mediastinum. 

Male,  age  11  years.  Diphtheria;  tracheotomy.  General  em- 
physema ;  membrane  in  trachea  and  bronchi  of  left  lung,  latter 
collapsed ;  marked  emphysema  of  anterior  mediagtinuni. 

Female,  age  4  years.  Diphtheria ;  tracheotomy.  Interlobar 
emphysema  ou  right  j?ide;  air  in  anterior  mediastinum  ;  membrane 
as  far  as  secondary  divisions  of  bronchi ;  numerous  areas  of  pul- 
monary coUap^. 

Thtr  preceding  cases  illustrate  the  lesions  commonly  found  in 
association  w-ith  interlobular  emphysema  when  that  condition 
occnrs  in  diphtheria,  the  most  important  being  general  emphysema, 
pnenmnthorax,  and  pulmonary  eoUapae. 

SymptomB. — In  all  the  easefl  above  described  in  which 
tracheotomy  was  jwrfonned  there  would  necessarily  be  urgent 
dvspnira  at  the  time  the  trachea  was  opened.  The  dyapnceft  would 
then  be  relieved,  but  the  occun-ence  of  mediastinal  and  interstitial 
emphysema  is  accompanied  by  an  increase  in  tbe  dyspnoea.  Should 
pneumothorax  supervene,  the  difficulty  of  breathing  becomes 
extreme. 

Double  pneumothorax  is  always  quickly  followed  by  death. 

The  breath  sounds  would  almost  certainly  be  weak  or  absent  if 
the  connective  tissue  of  the  lung  were  infiltriLted  with  air.  Pneumo- 
thorax would  be  characterised  by  its  ordinary  physical  signs. 

Interlobular  emphysema  is  rarely  recogtnHed  during  Ufe.  It 
may  be  suspected  when  subcutimeous  etjiphysema  is  present,  or 
when  pneum<ithorax  occurs.  The  latter  is  a  serious  complication. 
It  is  ])robable  that  the  condition  here  described  is  often  present  but 
is  unsuspected,  and  that  the  air  is  absorbed  when  recovery  takes 
place. 

No  definite  treatment  can  be  adopted  for  the  condition. 


J.  K.  F. 
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Definition. — Asthma  is,  as  a  diMMOi  characteritied  by 
paroxysmal  attacks  of  (iyspnaii  of  a  peculiar  type. 

The  t«rm,<iualilie<l  liy  a  descriptive  adjectivo,  ia  Btill  in  onlinary 
medical  Iwiyiia^e  applit-d  to  a  variety  of  comlitions  wliicli,  although 
differing  in  oriKin,  preat-nt  a  siipprlicial  likentifs  tti  one  another, 
owing  to  the  fact  tljat  all  are  accompaiii'tjil  liy  attackw  of  tlil!iciilty 
of  hreathin^.  Although  this  use  of  the  lenn  is  to  he  regretted,  it 
camiot  well  he  ignored,  and  a  hrief  definition  of  each  variety  may 
possibly  help  to  a  clear  iinderstandJnj,'  of  the  Buhjoct.     These  are  : 

(A)  True.  xpaMfiiiffhc  n»Utimt^  in  which  a  ner\-oiirt  factor  is  the  most 

marked  ft'atnre  of  the  disease,  othtr  changes  liuiug  either 
ahsc-nt  or  secondary. 

(B)  Bnmchial  iLsthma,  a   variety  of    the    diseaHs    iu   which 

paroxysmal  atlack;*  of  iJyApnma  of  the  true  asthmatic 
type  occur  in  an  intlividual  previously  the  subject  of 
bronchitis  and  emphysema. 

{C)  Carduu-  asthma,  an  affection  characterised  by  attocka  of 
dyspncea  occurring  in  the  Nuhjects  of  valvular  or  myocardial 
disease. 

^D)  Ratal  asthvift,  a  condition  sonietim^»  present  in  urremia 
£rom  acute  or  more  terjuently  chronic  nephritis. 

(E)  Hay  nsthnuiy  a  variety  of  true  asthma  in  whicli,  in  the 
majority  of  canes,  the  stimulus  inducini^  the  attack  is  the 
preaeuce  on  the  nmcou;*  membrane  of  the  air  passages  of 
the  pollen  of  liowering  plants,  particularly  of  grasse^^. 
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is  small  and  feeble,  and  may  intermit  witb|  Inspiration  (puU 
paradoxus). 

Wlien  the  patient  is  almost  exliauuted,  the  paroxyitm  heg\ 
tslowly  to  pass  off.  Courrb  occurs,  secretion  is  increased,  ai 
pellets  of  seini-tranKparent  niucns,  pale  grey  in  colour,  and  liken 
to  boiled  tapioca,  are  expectorated.  The  patient  xiiay  then  fall  tinlet 
In  the  expectoration  following  the  decline  of  a  paroxysm.  Curse 
mann's  spirals  and  C'harcot-Lpydpn  crystals  may  generally  be  foui 
in  the  lough  pellets  ahove  descrihed.    The  former  (see  tig.  6Ij  s 


Fid,  fl].— CfHKciniiNNV  tiriiiALK  i»K  i']ni:ui:NT  I'V-itH  ash  tivit: 

spiral  tlireadw  of  mucin  hii\iii«^  th^    form   of    a  corkscrew,  or 

central  threMi  contained  within  a  spiral  coil.    They  arc  not  pucuH 

to  asthma,  hann-;;  bofn  found  in  thf  sputa  of  casos  of  hronchii 

and  pneumonia.     Tht-  spintln  aro   probably  formed   in   the  iiiinu 

bronchi.     Charcot- Leydcn  crystals  tirt'  pointed  octidiidra,  resultiii 

it  is  believed,  from  the  rom])iniLtinn   of  phn?;p|joiie  arid  with   i 

or^aoic  base.     They  al^o  have  been  fninid  in  other  affeiliouH. 

Such  attftcks  are  of  variable  duniiion.     'Hiey  umy  lust  from  ti 

ix  liourH.  when  the  patient  may  fall  ash'ifp,  and  on  wakin^j;  fii 

u  ho  can  breathe  freely.     More  often,  however,  the  broathii 
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■continues  somewhat  laboured  for  a  day  or  two,  and  pellets  of  mucus 
continue  to  be  expectorated.  In  severe  cases  the  paroxyam  may 
recur  for  several  nights  in  succession. 

The  exciting  cause  of  the  paroxysm  may  be  either 
(A)  Centml  or  (B)  Peripheiul. 

A.  Centml. — Emotion  may  excite  &u  attack  in  aouie  cases; 
in  others  it  may  terminate  it.  '  Neurastbenia  '  is  said  to  be  a  cause  of 
asthma.  Certain  '  tuxic '  causes  of  the  disease,  Buch  as  the 
prcsouce  oC  lead  in  the  system,  should  possibly  be  placed  under  this 
beadiuK,  and  renal  asthma  may  also  be  due  to  a  ceittral  cause. 

R.  Peripheral. — {a)  A^asa/.— -The  occasional  association  of 
rni^oV/Jofi/^K-'^withaathmahaB  long  been  known, and  also  the  fact  that 
the  removal  of  the  growths  may  be  followed  by  a  ceasation  of  the 
asthmatic  symptoms.  Much  attention  hits  also  of  late  been  directed 
by  Hack  of  Freiburg  and  other  writers  to  a  lascuJar  largnscoice  of 
tkf  cavcrnoit.s  tiasiic  covering  the  turbinate  bones  during  the  attacks, 
and  to  a  chronic  thicteniiig  of  the  mucous  membrane  over  the 
inune  parts  im  a  causae  of  asthma.  It  was  at  one  time  even  main- 
tMut<d  by  some  that  in  almost  every  case  these  structures  required 
riMUONTiI,  and  quite  lately  the  writer  met  with  a  lady,  aged  sixty-three, 
who  had  ■iiibniitted  to  several  operations  for  this  piirpofte,  attende<l 
by  the  outlay  of  considerable  aiuns  of  money,  but  without  obtain- 
iuR  relief.  Certain  odours  and  scents  and  r^n^srs  will  produce  an 
nttack  in  soni(>  individuals.  As  examples  of  this  maybe  mentioned 
Uh*  smell  of  ipecacuanha,  that  given  olT  by  some  animals,  and 
particularly  by  eats,  and  the  funiea  of  sulphurous  acid  and  chlorine. 

(h)  Drnftil.—^The  irritation  of  teething  may  in  children  excite 
wi  attack  of  dyspnu-a  indistinguishable  from  true  asthma. 

(c)  liionrliiaL^'ln  the  majority  of  cases  the  stimulus  starts 
fn>n)  the  bnmchial  mucon.s  membrane.  The  influence  of  climaU 
and  liH-nltty  is  probably  felt  there;  but,  as  suggested  by  Br. 
Sleawiison,  it  is  possible  that  their  intlnenco  depends  upon  'the 
electrical  condition  of  the  locality  taken  in  relation  with  the 
oloctrii'al  condition  of  the  patient.'  Of  this,  however,  there  is  at 
presi'nt  no  jutHiE.  To  some  sutVerers  even  one  side  of  a  street  or 
the  other  nuiy  mean  the  difference  between  comfort  and  misery.  In 
the  casi'  describinl  at  tlu-  outset,  the  patient  could  sleep  comfortably 
in  downing  College,  Cambridge,  but  almost  invariably  had  an 
ntUvck  In  Addonbrooke's  Hospital,  cIohb  by.  Inflammation  of  the 
bronchi  is  one  of  the  inost  iniportaut  etiological  factors  in  the 
diseas«>.  An  atlacli  may  be  induced  by  direct  irritation  of  the 
bronchi  front  various  causes,  such  as  the  presence  of  dust  and  fojj 
iu  the  atmosphere,  (fany  cases  of  true  apasmo^lic  asthma,  how- 
over,  are  qiuW  uuafTectod  by  fog  ;  it  appears  rather  to  suit  ihem. 

Forcible  W'spiratory  movements,  aiich  as  accompany  laughing 
and  sneezing,  probably  act  as  excitants  by  overstimulating  the 
bronchial  muflclea  (Wilson  Fox). 

(d)  ( /astro  inU'jtlinnl.  I'latnlence,  constipation,  and  particu- 
larly scybalous  distension  of  the  rectium,  are  somtiwhat  common 
exciting  causes  of  attacks.    Asthma  dne  to  the  ingestion  of  ^me 

l^jparticular  article  of  diet  is  termed  *  peptic' 
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(e)  Uterine. — In  some  cases  the  rcflox  stimulus  itppears  to  r^t&rt 
from  tho  uterus. 

If)  Cutan&im.  ~Cn\A  applied  to  the  surface,  particularly  to  the 
feet  or  insteps,  and  the  dimppearance  of  cut&ueoua  eruptions  may 
he  mentioned  under  this  heading. 

(g)  PneumogastTic. — Presaure  iipou  tbe  vagus,  either  from  the 
presence  of  a  neuroma  or  by  enlarged  giande  in  the  jposterior 
mediastinum,  or  an  exosloKin  growing  frnm  the  vertobrte  uaa  been 
known  to  produce  the  disease,  but  Huch  v&stA  are  very  rare. 

Amongst  out-patients  seen  by   the  writer   at  the  Brompton 

Hospital    were  a   considerable  number  of  citBea  of  '  Saturday  iind 

Sunday  asthma.'     Wht^re  the  state  of  the  nervoua  systi^m  in  its 

relation  to  the  lungs  is  so  sensitive;  as  it  appears  to  be  in  these 

individnata,  the  slightest  change  frnm   the  routin**  of  life,  mich  as 

occurs  at  tlie  end  of  the  weoli,  may  bi'  sutticJent  to  excite  an  attack. 

Pathology.— We  do  not  purptise  to  iKscuss  the  vexed  question 

of  the  pathology  of  asthma  in  great  detail,   as  that   has  ab-eady 

been  done  by  many  wriiers,  and  we  would  therefore  refer  the  reader 

for  a  more  complete  consideration  of  this  part  of  tlie  subject  to  the 

■works  of  Hyde  Salter  and  Wilson  Fox,  where  it  is  exhau^JtiveEy  treated. 

The  asthmatic  paroxysm  has  been  attributed  to  : 

(IJ   Spasm  of  the  bronchi  (Floyer,  1720),  and  later  to  spasm  of 

the  circular  muscular  fibrts  of  the  bronchial  wall,  after 

tlie  discover}-  of  their  existence,  and  the  proof  that  their 

contraction    causes   narrowing  of    the    tubes    ((I.    J.    li. 

Williams  and  many  other  writers). 

^2)  Spasm  of  the   diaphragm  (Wintrich,  IJamber^'er,  Lehman, 

and  in  part  by  Traube). 
^8)  Spasm  of  the  inspiratory  muscles  iBudd^  Kidd,  Jaccoud, 

G.  See,  Steavenson). 
^4)  Paralysis   of    the    bronchial   muscles   U-adinf;;    to    loss   of 

expiratory  power,  '  probably  in  some  cases  '  { Walsho ). 
(6)  l-"luxionarj'  hj-peripmia  of  the  bronchial  mucous  membrane, 
or  congestion  from  extrinsic   reflex   causes,  or  vaso-motor 
neurosis  leadiiiR  to  transitorj'  bypura^inia  (Weber),  ana- 
logous to  urticaria  (Andrew  Clark). 

(6)  Spasm  of  arterioles  and  dropsical  swelling  of  the  bronchial 

mucous  membrane  (Glasgow). 

(7)  Inflammatory  swelling  oracute  catarrh  of  the  mucous  mem- 

brane (Bree,  liean.  Tranhe). 

(8)  Specific    microbic    intlammatiuu    of    the    bronchial    tract 

(lierkart). 
All  authorities  at  the  present  date  admit  the  presence  of  a 
nervouu  factor  in  asthma;  the  unsolved  ipiestion  is  whether  it  acts 
through  the  motor  branches  of  the  va;,'U3  to  the  muscular  fibres 
of  the  bronchi,  or  through  the  vasn  motor  bmnchos  of  the  sympa- 
thetic to  the  vessels  of  the  bronchial  mucous  nienibrane.  The 
preponderance  of  opinion  ia  no  doubt  in  favour  of  the  view  that 
tlie  asthmatic  paroxysm  is  cbie  to  a  spasmodic  contraction  of  the 
muscular  fibres  of  the  bronchi.     We  confess,  however,  that  wc  arc 
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unable  to  arrive  at  tho  conclusion  that  one  and  one  only  of  these 
theories  must  be  accepted  for  all  ca.4e«  of  asthma.  Having  regard 
to  the  intimate  structuml  cuuuectiuua  uf  the  cerebro -spinal  and 
sympathetic  syeteras  generally,  and  of  the  vagus  and  syuti>athetic 
nerves  in  the  pulmonary  plexiiseK  in  |>articular,  it  appears  to  be 
not  unly  possible  but  probable  that  either  uerve  or  bath  may  be 
affected  l>y  a  certain  morbid  condition. 

The  aHSOciation  of  hfiy-asthma  and  paroxysmal  aneezing — con- 
ditiouii  which  are  accutupanied  by  turgesconoe  of  the  nasal  and 
bronchial  nmcoiis  membranes—  with  asthma  is  in  some  individuals 
and  in  different  meml)ers  of  certain  families,  ko  close  that  it  appears 
impossible  to  deny  that  hypenemia  of  the  bronchial  mucous  mem- 
brane induced  through  the  agency  of  the  va«o-motor  centres  and 
nerves  may,  in  some  cases,  be  a  factor  in  the  patliology  of  the 
asthmatic  paroxyHUi. 

The  argument  that  the  sudden  onset  of  the  attack  excludes  the 
consideration  of  any  otlier  factor  than  ninacnlar  ^asm  appi-ars  tO' 
have  less  weight  tiian  is  f^'enenilly  attached  to  it,  if  it  ia  a  fact,  as 
tho  writer's  experience  would  lead  him  to  believo,  that  in  the  great 
majority  of  cases  iho.  invasion  in  gradual  and  not  absolutely  sudden. 

The  rapidity  with  wliich  the  Idoud-vessels  all  over  the  surface 
of  the  body  may  dilate  under  vasomotor  influence  is  illustrated 
by  the  act  of  blushing;  and  if  the  possibility  of  a  local  vaso- 
motor paresis  l>e  otlmitttHl— -and  there  are  many  fact:>  which  support 
this  ^-iew—  it  is  conceivable  that  such  a  condition  may  occur  in  the 
mucous  membrane  of  the  respiratory  tract,  titocrck  stales  that  he 
has  actually  obscn-ed  it  in  the  trachea  during  a  paroxysm  of  asthma. 

Our  conclusion,  therefore,  is  that  in  every  case  of  asthma  then* 
is  a  nervous  Victor,  and  that  this  operates  either  upon  the  muscular 
fibres  of  the  bronchi,  causing  spasm  of  the  tul>es,  or  through  the 
va80>motor  system,  producing  hypenemia  of  the  bronchi,  and  that 
these  conditions  may  be  present  either  separately  or  in  association. 

Distension  of  the  lun^s. — This  condition,  which  is  present 
to  an  extremo  degree  during  au  asthmatic  paroxysm,  is,  in  most 
eases,  gradual  in  onset  and  also  in  dcoHne,  and  appears  to  be  pro- 
duced as  follows  ; 

(a }  The  bronchial  obstruction  induces  increased  inspiratory  effort. 

(6)  The  entering  air  passes  tho  obstruction  with  difficulty,  but 
the  gradually  increasing  prolongation  and  force  of  tbe  ex- 
pimtory  act  shows  that  the  air  meets  with  still  greater 
difficulty  in  escaping  from  the  lungs. 

(o)  Expiration,  although  prolonged,  is  not  auificient  to  equalise 
the  quantity  of  air  which  enters  and  leaves  the  ohast ;  a 
fractional  addition  is  therefore  made  to  the  residual  sir 
by  each  completed  act  of  respiration,  and  in  time  the  Inngs 
become  over-distendod. 

It  may  be  objecteil  that  as  the  power  of  forced  expiration  is 
greater  than  that  of  uispiration  the  o)>stmction  should  be  more 
easily  overcome  by  the  outgoing  than  by  the  incoming  current  of 
air ;  but  it  must  be  remumliertid  that  every  individual  luurus  to  rely 
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r,  forcfil  inspiratory  efforts  to  remedy  a  defeclivf!  aimtion  of 
blood,  whereas  in  aathma.  when  the  lungs  are  distended,  the 
condition  really  requires  for  ita  relief  forced  efforts  limited  to  the 
period  of  expiration. 

Another  factor  in  the  production  of  thiri  state  of  extreme 
inspiratory  diBtcnsion  ia  the  compreBsion  of  the  amaller  bronchi  by 
the  distended  alveoli — un  effect  necessarily  most  felt  during  expira- 
tion. 

There  must  exist  in  evBTy  caae  of  asthma  some  condition  of  the 
nen'ous  system  which  renders  it  possible  for  stimuli^  imheeJed 
in  healthy  indi\iduals,  to  influence  the  vagus  or  sympathetic 
nezres,  and  produce  the  effects  alreAclv  deacrtbed.  As  to  the  nature 
of  this  change  nothing  definite  can  be  stated. 

Etiology  of  the  diaeaae^-.-iyf'.  Tlie  affection  may  appeitr 
at  any  age.  In  91  per  cent,  of  tlie  cases  tabulated  by  Hydo  Salter, 
the  disease  originated  during  the  first  ten  years  of  life. 

Sfti.^All  writers  agree  that  males  are  more  subject  to  the 
disease  thau  females.  It  has  been  stated  that  the  proportion  is  two 
to  one. 

Family  and  huHviduai  comtitution. — In  the  writer's  expe- 
rienco  it  is  more  common  to  find  in  the  family  history  of  the 
sabjects  of  asthma  evidence  of  a  U-'iutency  to  pulmonai'y  disease 
than  to  nervous  tlisonlers.  and  in  a  considerable  number  of  cases 
the  parents  or  some  collaterals  bavebpen  thesubjectfiof  tuberculosis. 
Asthtna  may,  however,  occur  with  niij?raine,  hysteria,  and  other 
neorosea,  or  more  serious  nervous  ilisordtra  such  as  epilepsy.  The 
disea^  may  be  hereditary  {A7  per  cent.  Hyde  Salter]  or  there  may 
be  a  family  predisposition  to  it  in  one  gpneration  without  evidencf 
of  heredity.  It  is  perhaps  more  common  for  one  member  of  a 
family  to  be  aKthmatic,  another  to  suffer  from  paroxysmal  sneezing, 
and  others  from  hay  fever. 

Asthma  may  be  associated  with  the  fibroid  form  of  pulmonary 
tuberculosis,  or  it  may  follow  arrest  nf  cnhrunic  tuherculoais,  emphy- 
sema of  the  lungs  being  probably  present.  \Vc  have  kmg  made  it 
a  rule  in  all  wises  of  asthma  to  examine  the  sputum  for  tubercle 
bacilli,  US  if  thi^i  be  omitted  the  true  nature  of  many  casea  will  he 
overlooked. 

Course.^When  the  disease  appears  in  infancy  or  childhood 
the  hability  to  attacks  may  diminish  as  age  fulvances  and  may 
ultimately  disappear ;  the  child  ia  then  said  to  have  *  grown  out  of 
it."  The  longer  the  duration  of  the  disuase.  the  less  likeHhood  is 
there  of  such  a  favourable  tL'rmination,  iis  the  secondary  emphysema 
thereby  induced  tends  to  give  permanence  to  the  cmulition.  The 
duration  of  the  intervals  b(;tween  the  paroxysms  depr-nds  chiefly 
upon  the  absence  of  exposHre  to  thi;  possible  excitinj;  cause. 

The  shorter  the  interviils  l)etwet'n  the  attacks  the  greater  is  the 
degree  of  emphysema  which  results;  and  lo  the  etjiphy.sema,  (piiCe 
as  much  as  to  the  disease  it.ielf.  tiie  typical  appearance  of  the 
asthmatic  patient  ia  to  be  ascribed  (villi'  undur  Emphysema,  p,  171|* 

Emphysema  once  establinhed  tends  to  increase  with  each  attack 


I90  THE    DISEASES  OF  THE   LUNGS 

and  the  aomliUon  itj  then  necesitarily  attenilod  by  a  liability  to  those 
chang'es  in  the  right  side  of  the  heart  and  in  the  venous  system 
which  are  present  in  that  diseaay. 

Diagnosis.— lu  laryn>,'tal  or  imcheal  stenosis,  the  d^'spntra 
is  of  the  inspiratory  tyjie,  whereaa  in  asthma  it  is  expiratory. 
Laryngeal  obstruction  is  clmracterised  by  increased  regpiratory 
movemt^ut  of  the  larynx.  This  is  absent  in  asthma,  but  it  is  also 
absent  in  tracheal  stenosis.  Asthma  is  marktid  by  wheezing,  the 
other  affections  named  by  stridor;  in  asthma  the  paroxysm  is 
accoinpanied  by  extreme  inspiratory  distension  of  the  lungs,  an 
attack  of  dyspna'a  of  laryngeal  origin  by  diminution  in  the  size  of  the 
chest,  and  elevation  of  the  diaphragm. 

In  some  caaea  of  acute  bronchitis  there  may  be  an  element  o£ 
spasju  in  the  dyppntra,  and  conversely  a  catarrhal  factor  may  com* 
plicate  an  attack  of  astbum.  The  presence  of  catarrh  is  usaolly 
well  kuQis-n  to  the  subjects  of  asthma,  with  whom  a  favourite  ex- 
presiiioii  is:  'I  don't  mind  the  asthma  if  you  can  relieve  the 
bronchitis.'  It  is  indicated  by  the  presence  o!  cou|L;h,  expectoration, 
and  catarrhal  soiuida  to  im  extent  to  whicli  the  patient  is  unac- 
customed during  an  ordinary  attack  of  his  ailmont. 

Cardiac  dyspncpa,  a  preferable  tenn  to  cardiac  asthma,  is  di&- 
tingutslied  hy  the  'ai^hing"  or  panting  chanicter  of  the  respiration, 
which  is  much  qnicker  than  in  asthuiu.  and  lacks  the  characteristic 
prolongation  of  the  expiratory  act. 

Kmphysema  with  bronchiLia  may  be  accompamod  by  paroxysms 
of  dyapntea,  indistinguishalik'  from  those  of  asthma  by  their  cUaical 
character  alone.  This  constitute;^  the  condition  knowii  as  'bronchial 
asthma.' 

An  attack  of  bay  fever,  in  which  the  bronchi  are  involved,  con- 
stitutes in  our  opinion  one  form  of  true  aatbma.  The  history  of 
the  case  and  the  time  of  year  during  which  the  attacks  occur  should 
lead  to  the  recognition  of  the  exciting  cause. 

In  unemia  the  type  of  dyspua-a  may  be  either  expiratory  or 
inspiratory,  or  there  may  iie  niniply  hurried  breathing. 

A31  titicutrfitTn  of  the  arch  of  the  aorta  compressing  the  trachea 
or  left  broncbufi  may  ^ive  rise  to  paroxysniFf  of  dyfipncea  of  the 
asthmatic  type,  and,  imless  a  careful  esamirmlion  of  the  patient  is 
made,  the  "true  nature  of  the  case  may  easily  be  mistaken.  We 
have,  however,  more  ofton  seen  aucb  cases  diagnosed  as  '  bronchitis 
and  emphysema  '  than  astJima.  The  presence  of  '  tracheal  tugging  * 
is  a  sure  sign  of  aneurysm  and  is  rarely  absent  in  such  cases.  The 
brassy  cough,  characteristic  of  tracheal  pressure,  often  excites  sus- 
picion before  the  examination  is  begun.  A  heaving  impulse  in  the 
upper  steinal  region  and  duiness  over  the  manubrium,  with  weak 
breathirjg  over  the  left  upper  lobe  (when  the  left  bronchos  is  com- 
pressed), are  signs  not  diflicult  to  discover  if  intelligently  sought  for, 
but  otherwise  very  easily  overlooked. 

Prognosis.^ Heath    rarely   occurs   during   a   paroxysm,    but 

Hilton  Fagge  relates  a  case  in  which  hfe  was  only  saved  by  the 

i*nely   performance   of  artificial   respiration.     As   already  stated, 

Am&tie  children  mav  lose  the  tendency  to  the  disease  bv  the  tima 
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they  reach  tlie  age  of  puberty,  but  that  in  our  experience  is  the 
exception  rather  than  the  rule.  Ncvertlieleiis,  if  the  intervals 
betwBMi  the  attacks  are  long,  ami  mid<Ue  age  lias  not  been  paHsed, 
there  is  always  a  possibility  of  recovery.  Much  depends  upon  the 
occupation  and  circumatancoK  n!  tho  patient,  and  particulnrly  upon 
whetner,  by  residence  in  a  place  with  a  suitable  cliniatt  and  in 
other  ways,  ho  is  able  or  has  sufficient  eelf-control  to  avoid  the 
exciting  caases  of  the  attacks. 

The  amount  of  emphysema  present,  and  the  condition  of  the 
right  side  of  tho  heart,  are  the  main  factors  in  prognosis. 

Although  it  is  possible  to  point  to  individual  cases  of  asthma  in 
which  the  disease  commenced  in  early  life,  and  the  patient  lived  to 
advanced  age,  they  are  certainly  exceptional.  There  can  be  no 
doabt  that  of,  a  rule,  such  piitaons  do  not  usuatly  '  live  out  their 
expectation,'  and  are  rightly  charged  by  aeaiirance  cumpaniey  a 
higher  rat*t  of  premium  than  healthy  individuals. 

Treatment. — To  offer  advice  to  a  sufterer  from  a.sthma  with- 
oat  having  first  obtained  from  him  a  ininnte  account  of  hig  own 
observations  of  his  case,  which  ure  often  mut^t  accurate,  is  a  sign  of 
inexperience,  which  ho  is  usually  not  slow  to  observo.  A  patient 
is  not  unlikely  to  impart  more  infnnnntion  tha?i  he  receives. 

Attention  should  first  be  given  to  the  exciting  causeH  of  th+? 
attacks.  When  these  are  cleur  tho  indicatioua  arc  ob\-ioLif-.  In 
many  casea,  however,  the  object  of  the  patient  is  to  find  some 
drug  which  will  remove  the  effei-t  whilst  the  cause  is  allowed  to 
remain- — a  mo<le  of  treatment  which,  altliough  possibly  success- 
fnl  for  a  time,  is  certain  to  fail  in  ilie  end. 

If,  for  example,  a  visit  to  a  certain  place  induces  an  attack,  that 
place  must  be  avoided  ;  for  the  lonj^ti'  the  patient  stays  thert'  the 
worse  he  becomes, and  innuunity  will  nnt  follow  either  repeated  visits 
or  prolonged  residence.  The  same  rule  obtains  in  rases  in  which 
attacks  are  induced  by  certain  articles  of  diet :  the  ohuosious 
articles  must  be  avoided,  or  they  will  assert  their  influence  in  spite 
of  drugs. 

Astbiua  is  a  disease  of  *  exceptions.' and  to  the  above  statements 
exceptions  may  be  found. 

As  regards  iocaUiij  almost  every  iistbiimtic  ie  a  law  to  hinisclf. 
The  only  general  statenienta  which  can  be  iijade  are  tliat  tho 
minority  of  patients  find  thai  in  the  smoky  atmosphere  cf  a  large 
town  they  are  more  free  from  attacks  than  elsewhere,  and  that  a 
reeidence  at  the  Beaaido  is  usually  bcnehcial  to  those  who  suffer 
from  hay  asthma. 

Patients  in  whom  catarrh  of  the  over  sensitive  bronchial  mucous 
1^.  :<mbrane  is  the  u.sual  exciting  cause  of  a  paroxysm  mu.st  obvioiisly 
I^B-Md  exposure  to  cold  and  damp,  and  should  if  possible  reside  in  a 
B  Tn  and  dry  climate.  Cod-Hver  oil  may  often  be  taken  with 
1^     intage  by  thejn  all  through  the  winter  months. 

rfvalities  in  which  the  soil  is  dry  and  sundy,  and  suitable  for 
•wth  of  the  Scotch  fir,  are  found  by  experience  to  suit  many 
f  asthma  ;  such  are  the  neighboui'hoocls  of  Ascot,  Aldersliot, 
Jdge,  and  Bournemouth. 
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^^'e  Imvo  knumi  boys  who  hat]  tieou  subject  lo  attacks  of  asthma 
of  nioilorate  aeverity,  and  in  who>a  only  a  slight  degree  of  omphy- 
eemn  waa  presoiit,  luse  the  tendency  entirety  as  the  result  of  a.  resi- 
dence al  St.  Moritz  or  cUewhere  in  the  En^^adinc. 

Cases  in  wbicli  the  nervous  factor  is  predominant,  and  in  which 
catarrh  and  emphysema,  if  present,  are  bo  in  a  moderate  degree,  are 
most  lili'uly  to  derive  bencht  &oin  a  stay  at  a  high  altitude. 

Many  patients  resort  every  year  to  Mont  Dore,  in  Auvergno,  for 
the  relief  of  ftathnia,  and  derive  great  benefit  from  treatment  there. 
Themoet  important  factor  iu  the  treatment  is  the  inhalation  under 
pressure  of  a  hot  dense  vapour  derived  from  the  warm  alkaline  and 
feebly  arsenical  springs  of  the  place.  For  a  complete  account  of  the 
Mont  Dori^  treatment  of  asthma  we  must  refer  the  render  to  Dr. 
Burney  Yeo's  work  on  '  CUniale  and  Health  liesorte.' 

Borne  cases  of  asthma  dependent  upon  morbid  conditions  of  the 
naso-pbiirynx  are  relieved  by  treatment  at  Kaux  Bonnes  and  Eaux 
Chaudt's. 

Constipation  and  finictional  derangemeuw  of  the  liver  are  in 
some  individuals  certain  precursors  of  an  attack,  and  are  usually 
best  ireaU.>d  by  the  aduiiiuistration  of  mercuriah  and  saline  pur- 
gatives. Colchicnm  and  alkaline  remedies  are  indicated  when  a 
gouty  factor  is  present. 

Diet. — It  is  advisable  in  most  cases  that  the  principal  meal 
should  be  taken  at  midday,  as  nothing  is  so  likely  to  induce  an 
attack  as  retiring  to  rest  before  the  process  of  diRestion  is  finisbed. 
In  cases  of  so-called  'peptic  asthma,"  tiie  articles  of  food  which 
most  often  disagree  are  those  which  experience  and  experiment 
have  shown  to  he  least  digeatible,  f.ij.  pork,  hard-boiled  eggs,  nuts, 
pickles,  dried  and  preserved  meats.  In  our  experience  an  attack  is 
more  often  due  to  indigestion  than  to  the  ingestion  of  some  special 
article  of  diet. 

Suflferers  from  asthma  should  certainly  be  very  moderate  in 
the  use  of  alcohol.  Coffee  after  diiuier  can  rarely  bo  taken  by  an 
asthmatic  (latient. 

In  the  intervals  between  the  attacks  a  sufferer  from  asthma 
should  endeavour  to  maintain  his  geneiul  health  at  as  high  a  stan- 
dard as  possible,  as  by  so  doing  ho  mcreases  hia  resisting  power  to 
catarrhal  affections  and,  generally  speaking,  to  the  exciting  causes 
of  the  paroxysms.  It  is,  however,  unfortunately  true  that  attacks 
sometimes  occur  when  the  patient  is  feeling  unusually  well. 

When  emphysema  is  present  to  a  marked  degree,  much  t>eQefit 
may  be  derived  from  a  course  of  compressed  air  baths,  such  as  ia 
described  in  the  chapter  on  Emphysema  [vith'  p.  17H).  If,  how- 
ever, as  sometimes  happens,  the  first  trial  ol  this  treaiment  is 
followed  by  an  attack  of  dyspncea  shortly  after  leaving  ihe  bath,  it 
is  generally  better  to  discontinue  the  treatoieut,  even  should  the 
patient  be  willing  to  continue  it,  for  we  have  knowii  an  extremely 
severe  and  prolonged  attack  to  follow  the  second  batli. 

The  drug  which  we  have  found  of  most  service  in  warding-off 
.attacks  is  certainly  iodide  of  pota.ssium.     It  may  be  given  in  doaea 
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of  five  grains  three  liiiie:^  dailv  at  first,  and  iho  «|ii&ntity  may  hv 
(H^dually  increased  nntil  the  paticut  is  taking  fr.rty  Hve  grains  or  a 
dracUm  in  twt^nty-iour  huurs.  The  tetherea]  tincture  of  lobelia 
(»l,xx)  or  extract  of  stramooium  {'•r.  })  may  hv  added  to  it.  Arsenic 
taken  internally  during  tlie  intorvals  between  the  attacks  hm  not, 
in  our  experience,  been  of  t^uch  service  as  io<li{le  of  potasidum. 
It  is,  however,  worthy  of  trial  and  is  highly  siiokcn  of  by  some 
aathorities. 

Some  patients  never  retire  to  rest  without  burning  nitre  paper 
in  the  room  or  smokiug  a  cif^ai'ettc  contaiuiD>(  straiiiouium  or  some 
remedy  of  that  claRR.  Nitre  pap^r  is  made  by  -sjitnrating  blottinfr- 
paper  in  a  Bohition  of  uitnite  of  jiotash  (gr.  xx\  ad  5;].  thv  same 
measures  are  sometimes  successful  in  warding  olf  an  attack  in 
cases  in  which  an  '  aura  '  necurs. 

Ti^Atinent  of  the  paroxysm. — At  the  commencement  of 
an  attack  the  patient  sliuum  be  placed  in  tbe  position  which  experi- 
ence sliows  to  be  most  suitable  to  hh  particular  casf.  He  often 
prefers  to  be  in  an  arni-cbair  wttli  rather  a  hard  scat ;  if  in  bed,  the 
head  should  be  raised  and  comfortably  supported  by  pillows.  We 
have  known  the  apphcation  to  the  chtst  of  a  lininK'nt,  consisting  of 
liniment  of  turpentine  ( .>  vj)  and  tinctnre  of  iodine  (  },  ij),  efficacious 
in  reUe\'ing  an  attack  in  the  early  stage ;  possibly  the  etTect  may 
have  been  due  tu  tho  inlmlation  of  the  vapour  (is  much  aa  to 
cutaneous  irritation. 

The  number  and  variety  nf  tliL'  remc-diL'-s  available  for  the  treat- 
ment of  the  develoi>ed  paruxyam  is  the  best  e\idencT  of  thtir  unctr- 
tain  action. 

Increasing  experience  of  the  use  of  morphia  by  hypodermic  injec- 
tion in  cases  of  asthma  has  convinced  the  writfrthiU  it  Is  n  ruineily 
of  the  greatest  value,  and  that  provided  certain  oiivjons  precautions, 
not  ?tpecial  to  this  disease,  are  observed,  it  may  be  t'mpioyed  with- 
out risk.  We  have  not  happened  tu  meet  with  cases  in  wbieli  the 
morphia  habit  has  been  thns  induced,  and  front  inquiry  we  do  not 
think  they  are  common.  It  is  obviously  necessary  to  be  ijuiu- 
certain  that  the  dyspniea  ie  due  to  the  spa-^modic  factor  and  not  to 
an  independent  inHammatory  catarrh  of  the  bronchi,  n  point  already 
discusswl  under  the  head  of  diagroRia.  When  tlie  drug  has  not 
been  previously  employed  gr.  ^  is  sullicient  for  tin*  first  injection. 
This  may  be  repeated  in  two  hour3.  or  increasi-d  if  no  effect  bns 
been  pro<lncod.  It  is  true  that  a  certain  dej^nei-  of  tolerance  is 
estabUfihed  in  time,  but  we  have  rarely  known  11  case  m  which  hall 
a  groin  did  not  at  any  time  produce  a  dccidL-d  ..-tTcct.  Gaffeint  in 
doees  of  gr.  iv  every  four  hours  is  often  ot  Ljrrat  service  during  a 
paroxysm. 

Sedative  and  antispasmodic  remedies  are  largely  used  in  tbp 
treatment  of  the  asthmatic  paroxysm;  of  these  stramonium  and 
lobelia  are  the  most  efficacious. 

Stramonium  and  belladonBa  enter  into  the  fompoBitinu  of  the 
m^ority  of  "asthma  cures  '  sold  as  patent  medicin^.s.  Nitrites  are 
given  off  when  these  powdersure  burned,  and  uiiou  this  their  efficacy 
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Definition.^An  acute  febrile  dinease  accociipauied  by  con- 
solidation of  the  lun^r. 

The  above  d(?finition  is  in  accordance  with  tlie  view  now 
comuioolT  held  thiit  pneumonia  is  a  general  disease,  and  nut 
merely  an  in H animation  of  the  lung. 

The  u«e  of  any  adjective,  fiiich  as  lobar,  tetids  to  empha.'UBe  the 
loeol  aspect  of  the  affection,  ami  is  therefore  to  be  avoided.  It 
inmld  be  an  odvantafje  if  the  term  '  pneumonia,'  alone  and  un- 
qaafified.  were  reserved  for  the  disease  in  question. 

It  »as  to  be  expected  that  the  discovery  of  micro-organisms  in 
Um  iiMft  and  in  the  lungs  and  other  organs  in  pneumonia  would 
ImiI  awij  to  take  a  step  further,  and  maintain  the  theory  of  the 
■imhiD  origin  of  the  ihseaee  ;  and  although  its  truth  has  not  yet 
kMB  proved  to  demonstratinn,  there  can  be  little  doubt  that  in  the 
BMC  mcure  (his  \'iew  will  obtain  general  acceptance. 

Rliology.— C7(>7uiti'.^A  low  and  changeable  temperature, 
waociawd  with  the  prevalence  of  cold,  dry.  penetrating  winds,  is 
provetl  by  statistics  to  exercise  a  very  marked  etfect  upon  tlie 
incidence  of  and  the  mortality  from  pneumonia.  These  are  the 
meteorological  conditions  most  often  present  in  this  country  from 
November  to  March,  and  it  is  during  that  period  of  the  year  that 
the  disease  is  mnst  prevalent. 

Indiridual  const ifuf ion, — The  idea  that  pneumonia,  unlike  any 
other  disease,  is  more  prone  to  attack  the  healthy  and  robust  than 
those  whose  resisting  power  has  beeJi  diminished  by  disease,  ex- 
poaore,  excesses,  or  other  cau.seR,  is  not  now,  ho  far  a.**  we  are 
aware,  ontertiiined.  and  need  not  therefore  be  considered.  A  earoful 
incpiiry  in  tlif  Rreat  majority  of  cases  will  show  that  the  indi%-idual, 
at  the  time  of  exposure  to  what  appears  to  be  the  immediate  oxoit- 
itig  cause  of  the  disease,  was  in  a  condition  of  depressed  vitality. 
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Predisposinij  causes,  &ccortIhi>,'  to  the  view  here  adoptred,  can 
only  act  by  lowering  vital  activity,  and  bo  permitting  the  multi- 
plication of  organisma  which,  if  previously  present,  werij  incapahlc 
either  of  invasion  or  devolopment. 

Kucb  a  coutlition  may  arise  from  a  variety  of  depressing  causee, 
finch  as  bodily  fati^nie,  injury,  mental  depretision,  insufficient  fooil, 
indulgence  in  alcohol,  or  the  presence  of  other  diseases,  of  which 
influenza,  chronic  Briglit's  diseasei  albuminuria,  rheumatism,  and 
er^'sipelas  are  the  nioat  important. 

C-ertain  peraons  appear  to  be  especially  prone  to  pneuuionia, 
one  attack  following  another  at  varj-ing  intervals,  the  ilispase  re-- 
eurring  in  the  lung  primarily  alTected  more  often  than  in  ita  fellow. 
A  case  is  indeed  on  record  of  a  man  who  suffered  from  the  disease 
on  twenty-eight  separate  occasions. 

Ckiii. — It  is  a  matter  of  common  experience  that  a  chill  may 
be  followed  in  different  persons  by  very  varying  effects,  and  that  if 
several  people  are  similarly  eiposod  to  an  injurious  influence,  some 
escApe  without  barm,  whilst  in  others  serious  illness  results.  Of 
those  affected,  one  may  have  acute  rheumatism,  another  pleurisy, 
and  another  pneumonia.  Without  beiuK  abk*  itrccisely  to  define 
our  meaning,  we  are  accustomed  to  refer  this  to  a  variation  m 
individual  resisting  power.  Possibly  the  result  ia  deteruiiued  by  the 
existence  of  a  local  as  well  as  a  f'entral  defect.  When  resistance 
is  diminished,  it  \a  conceivable  tliat  morbid  influenct-s,  present 
but  inoperative  under  healthy  conditions,  may  produce  their  effects. 

The  above  statements  du  not,  it  is  true,  explain  the  influence  of 
chill  as  a  factor  in  the  ctiusation  of  a  discasp  believed  to  be  of 
microbic  origin,  but  they  indicate  the  directi<m  from  which,  with  a 
fuller  knowledge  of  the  subject,  light  may  come  in  the  future. 

Trautruitu:  causes.  — htjuxy  to  the  chest  may  be  followed  by 
an  attack  of  pneumonia,  and  the  disease  has  been  occasionally 
observed  to  follow  an  injury  to  other  piirts  of  the  body. 

Pythofjenic  caiwct.— The  evidence  that  emanations  from  sewera 
and  insanitary  surroundings  predispose  to  pneumonia  i^  so  com- 
plete that  the  possibility  of  a  pythogciiic  origin  of  the  disease 
must  be  admittetl.  In  cases  aoarising  1:  is  by  no  means  imconimon 
for  several  inmates  of  a  hoiL-io  to  be  affected,  and  in  such  caaea  the 
existence  of  some  condition  of  the  kind  should  always  be  tiuspeoted 
and  sought  for. 

The  epidemic  prevalfiicc  of  pneumonia  lias  been  carefully 
studied  01  late  years  by  many  writers,  and  the  subject  is  fully 
discussed  in  the  very  complete  work  of  Sturges  and  Cnupland.- 
The  e\'idence  that  the  diseawc  may  occur  a«  an  epidemic  mid  affect 
a  considerable  number  of  the  inhabitants  ot  it  given  locality,  or  as 
an  outbreak  limited  to  the  inmates  of  some  large  institution,  such 
as  a  prisoDi  is  quite  conclusive. 

An  epidemic  of  lulliieuza  has  in  aomo  cases  preceded  one  of 
pneumonia. 

'  PwHmmiti,  and  edit.  ISflO.  p.  2fl7- 
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Infection  or  C0Hiagien,—T\i6  poseibility  of  thie  mode  of  trans- 

miasinn  of  the  diBSue  h&s  naturally  attracted  greater  Attention 
since  the  bclk'f  in  its  microbic  origin  lias  gained  ground.  At 
present  it  can  neither  be  affirmed  nor  denied.  Much  of  the 
evidence  upon  which  the  belief  rests  necessarily  deals  with  cases 
occurring  in  auccissiou  amongi^t  tnenibers  of  the  Hariie  family. 
That  these  cases  may  have  been  examples  of  epidemic  prevalence 
of  tho  disfitse,  or  have  arisen  from  exposure  to  the  same  exciting 
cauive,  are  possibilities  which,  although  apparently  excluded  in  some 
cases,  cannot  be  entirely  eliniinated. 

Bacteriology. — The  first  important  contribution  to  the 
bacteriology  of  [tiieumonia  was  made  by  FriedliUider  (1882),  who 
described  capsuiated  diplococci  as  of  constant  occurrence  in  the 
eMidation  in  the  pulmouar}'  alveoli.  This  organism  he  believed  to 
be,  and  it  was  for  a  time  iiccepted  as,  pathogenic  of  the  disease. 
The  name  by  which  it  is  now  known  is  Friedlunder's  Bacillus 
Pneumonifp.  It  was,  however,  subsequently  sho^vii  by  Frankel, 
Talamou,  and  Weirhst^lbaum  that  the  bacillus  of  Friedliinder 
was  only  of  coni[iaratively  rare  occurrence  Id  pneuraoniai  but 
that  another,  dithering  from  it  in  morphology,  virulence,  and 
mode  of  growth,  was  present  in  the  sputa  in  nearly  all  cases  of  the 
disease.  This  organism,  which  was  first  diacovered  by  Sternberg 
and  named  the  Micrococcus  Pasteuri,  was  subsequently  named  the 
<}i2)lococcus  puvmnnituet  but  is  now  generally  referred  to  as  the 
PuBuinococctts  of  Fninkel,  i>r  the  Micrococcus  Pneumonia-  Crouposa^ 

Another  micro-organism  l>elievcd  to  possess  pathogenic  properties 
is  Klein's  bacillux  jmt^umcmce.  Thiw  was  first  discovered  in  an 
epidemic  of  pneumonia  of  a  very  virulent  type  which  occurred  at 
Middlesboroiigh  in  18^8. 

In  some  cases  of  pneumonia  only  streptococci  are  found  in  the 
blood-vessels  and  alveoli.  A  brief  description  of  these  organiftms 
will  now  be  given. 

Frietlliinda'n  bdctUuH  jmcHMvnUt\  This  organism  has  been 
found  in  the  sputa,  in  the  alveolar  exudation,  and  the  lung  tissue 
in  pneumonia.  It  occurs  in  various,  forma,  and  may  be  either 
spherical  or  ovoirlul  or  rod-siiaped.  It  is  often  in  pairs,  as  a 
■  Upiococcos,  or  may  appear  as  small  cliains  or  rods.  Whatever 
form  the  orgiinistu  may  assume,  when  pi-esent  within  the  body  and 
in  sputa,  it  is  scL-n  to  be  surrounded  by  a  clear  hyaline  capsule,  but 
in  cultivatinns  this  is  alisent.  This  capsule  is  due  to  a  gelatinous 
softening  nf  tlie  cell  wall,  and  is  not  distinctive  of  the  organism. 

A  stub  cultivation  on  peptone  gelatine  appears  on  the  sarfac« 
as  an  elevated  white  rounded  mass,  a  sinnlar  growth  extending 
along  tlie  nredle  irack,  giving  to  the  whole  the  apfiearance  of  a 
round-ht'a*led  nail ;  this,  however,  is  not  jieculiar  to  the  organism. 
The  bacillus  docs  not  liquefy  the  gelatine. 

Fried  hinder  found  that  mice,  inoculated  from  a  cultivatuui  by 
injeotion  into  the  lung,  developed  pneumonia  and  pleurisy,  and 
tliat  the  organism  was  reproduced  in  the  hmg,  the  pleural  effusion, 
and  the  blood. 
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It  has  since  been  shown  that  Friedland^fr's  haoilluu  luav  be 
present  iu  normal  saliva  uiid  nasal  mucus,  ami  aluo  in  tlie  sputam 
in  other  diseoeefl  besides  pnt-umonia. 

The  only  positive  statement  wbich  can  be  roade  as  to  thepatho- 
^nic  nature  of  the  bacilluB  is  that  iu  rabbitt^  and  mice  it  (uiuees 
acate  local  inflammation  and  septicicmia.  it  is  possildv  pathoRenic 
in  a  limited  number  of  cases  of  pneumonia  in  the  human  subject. 

Frankei's  prteitmoviK^cu.s  (Micrdcoccus  Piieuuioniie  CroupoR*). 
Tbia  organism  was  discovered  by  Stertibei-f,'  in  1880  in  inocula- 
tion experiments  on  rabbits  with  healthy  human  sahva.  In 
the  biunao  subject  it  id  found  in  nmcus  from  the  nose  and  bronchi 
of  healthy  people.  It  is  generally  present  in  tbi-  limRH  and  in  the 
rusty  sputum  of  pneimionia.      The  or«,'anisni   usually  occurs  as 
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spherical  or  oval  cocci  or  as  a  diplocnccnsin  the  form  of  adiimb-liL-U 
or  short  chains  of  dnmh-bells,  or  m  stiaif^ht  chains  of  three  or  four. 
or  in  longer  cliains  conlaininf,'  forty  or  lifly  cocci.  Tiidividiial  cocci 
are  often  laneeoltite,  and  vary  inncb  in  size. 

When  the  orjianisma  are  found  in  the  hint's  or  sputa  of  man  nr 
in  the  blood  of  anjiiialw  they  are  j;enerally  enclosed  in  a  tapsuie, 
but  8UuL  capsules  ace  not  found  in  cnttivaiions  on  urtiheial  media. 
Elongated  cocci,  resembling  bacilli,  lu-v  often  found  in  the  (•\udjition 
of  the  acute  peritoniti.s,  wiiicli  residls  from  the  injection  into  the 
peritoneum  of  the  hluwf  of  an  inft-ciod  aniuia],  or  of  virus  from  a 
broth  cultivation.  Pneumococci  can  f^'enerally  hi-  fntind  in  t)ie 
recently  atTected  parts  of  the  lung,  and  in  the  niHty  sputa  in 
caaes  of  pneumonia.  It  has  filso  been  found  in  the  *.'Xudation  of 
acute  pleurisy,  pericarditis,  peritonitis,  mcninj:;itis,  in  epidemic 
cerebm-Hpinal    nitinin^'itia,  and   iu   otitis,   whether  occurring    in 
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uusociation  with  pneumonitL  or  iD>d&pentlently  of  that  (lisease.    Tn 

some  cftscs  of  ulcerative  emlocarditir*  the  vegetations  on  the  valves 
contain  uiaases-  of  tliis  orfjanisni;  it  niaj  also  be  preflient  in  the 
r^putuiii  in  inllucnza  and  bronchial  cfitarrh.  Lobiil&r  puGumonia, 
arthritis,  and  siippurulive  lesions  in  other  atructures  of  the  body 
miiy  also  bo  produced  by  the  organism. 

Dr.  U'a^hboum  found  that  wIibii  he  injected  mice  and  rabbits 
with  cultivntions  uf  Friiakers  t-occi  of  such  a  strength  a5  to 
cituKe  the  death  of  the  animals  in  from  twelve  to  sixteen  hourB.  tbo 
most  marked  symptoms  were  fevur  and  dyspna>a.  He  also  found 
that  cocci  wore  present  in  tbo  blood  in  abont  three  houi-s  after 
inoculation,  and  it  was  crowded  with  them  during'  the  last  two  or 
tbree  hours  of  lift-.  When  the  injection  was  m(ule  into  tht;  peri- 
toneal ca\ity  peritonitis  nsually  resulted;  but  pneumonia  and  pleurisy 
were  very  rarely  found  post-mortem. 

G.  and  F.  Klemperer  have  showu  that  uninmls  may  be  rendered 
immune  to  the  toxine  of  Friinkel's  pnetiinoeoccus  by  injecting 
them  with  recent  broth  cultivations  of  the  in icro- organism.  Dr. 
VVashhouni  repeated  their  experiments,  and  found  that  immunity 
was  not  conferred  until  twenty  days  after  inoculation.  lie  states 
that  after  inoculation  from  a  virulent  cuUivation  with  a  dose  iu- 
KulHcient  Uj  kil]  th(.<  aninLal,  immunity  when  established  may  Last 
for  as  long  a  period  as  scveniy-si\  days. 

It  has  het^n  shnM'u  that  the  blood  semm  of  animals  which  have 
been  thus  rendered  inmiune,  if  iiijoL'ted  into  rabbits,  protects  them 
from  the  to\ic  efi'ects  of  the  pneumococcus,  and  the  observers  above 
tiamed  state  that  tlu*  serum  taki'n  from  patients  convalescent  from 
pneumonia  possesses  similar  protective  properties,  but  this  assertion 
18  denied  by  others. 

A7('/it'.s  buitilits  jjneu7nonup. — This  organism  appears  ae  very 
numerous,  'short,  oval,  or  rather  longer  rods,  isolated  or  more 
frequently  in  pairs  or  in  short  chains."  ' 

In  preparations  stained  with  methyl  blue,  gentian  violet,  or 
fu{;bsin.  the  nbeath  of  both  thf  aborter  and  longer  rods  ia  slightly 
stained  ;  the  protopIa.sm  is  deeply  coloured  at  Hn  extremities. 
(Jelatini-i  plate  tultures  tat  20^  C.)  show,  afttr  twenty-foitr  to  forty- 
eiglit  h<K]rs,  coEouies  which  appear  n^  small  grey  points  ou  the 
surface;  these  ■^ubtiicijuently  eular^'e  into  unil'oi'm  homogeneous 
plaques. 

Subcutaneous  injection  into  white  mice  of  the  sputum  or  of  fluid 
from  the  lung,  from  cases  of  pneumonia  in  which  this  organism  was 
present,  or  the  injection  of  cultures  of  the  saiim  on  artihciiil  media, 
gave  rif^e  to  'intense  inilaimnation,  eitlier  in  one  or  more  lobes  of 
both  lungs,  or  in  some  cases  in  every  part  of  both  hmga.'  '  PlBurisy 
and  pericanliti's  with  blood-stained  elTusion,'  and  ui  some  casein 
peritonitis,  followed  the  injection.  IMood  corpuscles  and  coagulate<l 
tlbrine  were  found  in  the  pubnnnary  alveoUof  the  aninial.s;  inoculated. 

The  fact  that  Frjinkel's  pneumococcus  has  been  found  in  the 

'  Centralbiatl.  f.  DaJittriotogu.  M.  v.  19,  p.  C'id. 
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SAli\-a  and  in  the  eecretiona  from  the  uose  and  bronchi  in  healthy 
individuals,  and  also  in  the  many  affections  aln^ady  named,  appears 
at  fimt  sji^bt  a  strong  tirguiueut  against  its  acceptance  as  the  cause 
of  pneumonia. 

It  may,  however,  be  pointed  out  that  the  same  micro-organism 
uiay  produce  different  ayuptunis  when  it  attacks  dilTerent  parts  of 
the  body.  Thert'  is,  for  example,  a  wide  difference  l>etween  the 
clinical  aspocta  of  u  case  of  acute  miUary  tuberculosia  of  the  lungB, 
and  one  of  lubercuiar  disease  of  the  peritoneum.  Dr.  Wasbboum 
hfts  shown'  that  the  constitutional  symptoms  uf  pneumococcus 
plenrisy  may  be  precisely  aiinilar  to  those  of  pnemnonia,  and  our 
experience  ooniirms  this  fitatemfint,  as  vte  have  ob.'terved  many 
cases,  diagnose  aspneumooiaaudpri'seutingtho^'C-nertLt  symptoms 
of  that  disease,  in  which  post-mortem  there  was  acuta  intlamma- 
tion  of  the  pleura  without  any  true  pneumonic  conuoli'ihLtion  of  the 
lung. 

It  is  not  yet  clf-ar  why  an  acute  pneumococcus  infection  of  the 
pleura  should  produce  symptoms  liltt!  those  of  pneumt^miiL,  whilst 
such  symptoms  are  absent  when  iufeotlou  occurs  elsewhere. 
Poeaibly  the  extent  of  the  serous  membrane  anil  the  anatomical 
relatiousliip  of  the  parts  may  serve  to  explain  the  fact.  Dr.  "Wash- 
bourn  sug^t'sts  that  in  other  cases  of  pnetitnocucL-ua  infection 
{e^.  meningitis)  the  general  symptoms  of  pneumonia  are  masked  by 
those  of  the  local  lesion. 

Drgaaiiims  which  are  normally  prtjaent  in  the  healthy  subject 
cannot  pnxiucc  toxic  effects  unless  the  lesislhij;  jiower  of  the 
individual  has  for  some  reason  been  diminished  to  such  an  extent 
as  to  allow  of  their  muItipUcation,  and  probably  in  alt  i3isetises 
of  microbie  origin  the  relation  between  the  dose  of  the  virus 
and  the  resisting:  power  of  the  intJividnal  is  ihe  factor  winch  deter- 
mines the  occurrence  of  the  diaeuse. 

If  futnre  research  alioulii  confirm  the  view  that  in  pneumonia 
the  pneumococetiB  of  Friinkel  is  not  invariably  preHent,  tlu^  rela- 
tion of  that  organism  to  pneumonia  must  be  different  from  that 
of  other  organisms,  which  are  rcfiunled  as  specific,  to  the  diseases 
■with  which  they  are  associated — ditft-rent,  tor  example,  from  that 
between  the  tubercle  bacillus  and  tuberculosis. 

For  these  cases  the  term  *  aon-pneumococciis  pneumonia '  has 
been  suggested. 

Our  present  knowledge  at  the  bacteriology  of  pneumonia  appears 
to  justify  the  follow  inj,'  atatements : 

1.  Pnouraoma  is  aecompiinii-d  by  tlie  ;,'rowth  und  devi-lopment 

uf  micro-organisms   in   the   iiidamed   lung   and   in  other 
organs  and  tissues  of  the  body. 

2.  Neither  Kriinkel's  pneumococcus  (?),  Friedliinder's  baeilhi?. 

nor  Klein's  bacillus  is  present  in  every  case  uf  pneuuionia. 

*Ouo  of  Pleurisy  caused   by  tbe   Pneumococouit,   with  CoDfititutional 

■^ini  rc«fmbUnK  those  of   I'ntunionJa.'  bv  l*r.  Wushkioum,  Mctl.-Vhir, 
o\.  77.  1..  17». 
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S.  Tlie  organism  which  is  most  commonly  met  with,  and  which 

apiiarently  possesses  the  most  decidBdly  pathogenic  pro- 
pertiea,  is  Frunknl'3  pneumococciuH. 

1.  FrieiUiinder'sbftciliua  piieniaoniH',  Kloin'sbacillus  pneuraoniH*, 
thp  sti-eptopoccus  pyof^cnea,  the  stuphylococcna  pyoijenes 
aureus  or  albua,  miiy  ahu  Iju  pretifiil  in  pm-uiaouia,  either 
aeparutely  or  in  aBaociulion  with  other  organisms. 

5.  The  pni'iimococciis  is  probably  idfintical  with  the  microbe 
of  t*pHtum-8epticH?[iiia  or  the  niicrococcua  Pastouri,  and 
may  lie  present  in  aecretiouH  from  the  muulh  and  nose 
of  healthy  people. 

0.  The   pneiimoGocciis  may  give  rise  to  a  variety  of  leaioas 

independently  of  pneumonia. 
7.  As  a  reenU  of  the  inidtipUoatioii  of  iho  pncmiiococciis  within 

tlie  iiody  a  toxic  siibstanca  is  produced  which  ^iiidh  acceaa 

to  the  blood. 
H,  The  phenomena  attendant  upon  the  '  crisis '  of  the  disease 

are  probably  dne  to  the  development  of  an  antitoxin  in 

the  blood,  and  by  this  means  the  action  of  the  virus  is 

arrested, 
i).  By  inoculation  with  attenuated  cultivations  of  the  pneumo- 

coccus  animals  miiy  hn  rendered  immune  to  the  disease. 

10.  The  blood  serum  of  imiininised  aiiimals  will  protect  other 

animals  and  possibly  human  beings  from  the  action  of  the 
pneumococcua. 

11.  The  blood  syrum  of  patients  convalescent  from  pneumonia 

may  poj'fiilily  possess  similar  protective  properties. 
Morbid  anatomy. — In  the  course  of  an  attack  of  putumouia 
thi'  lung  passt  s  fron^  its  normal,  spongy,  crepitant  condition  into  om- 
of  more  or  less  complete  consolidaiioi!.  If  recovery  takes  place,  the 
lung  is  restored  to  its  previous  state  ;  if  death  ensues,  the  a])peKr- 
ance,  pont  mortem,  of  the  affected  area  variea  according  to  the  stage 
to  which  the  pfttlioIoj,'itral  process  has  attained.  The  terms 
{ll  engorgement,  (2)  red  hepatisiition,  (H)  grey  hepatization. 
|4|  purulent  intijtriitiou  imd  (Iji  resolution  have  long  been  used 
to  describe  the  various  stages  of  pneumonia. 

1.  Ei!ij<<r<!nni'.nf. — Owing  to  an  intense  congestion  of  the  pul- 
monary vessels  the  part  of  the  luug  affeeted  is  of  a  dec-p  red  colour, 
enlarged,  udematoun,  pitn  upon  presunrt,  and  is  o(  increased  density. 
On  section  a  frothy  blood-stained  fluid  exudes,  and  on  Jinn  pressure 
of  the  cut  surface  the  luny  breaka  down.  It  atill,  however,  contains 
some  air,  and  a  portion  placeil  in  water  either  floats  upon  the  surface 
or  sinks  to  a  certain  depth,  according  to  the  degree  of  consulitlation 
present.  On  microscopical  examination  the  capillaries  of  the  alveoli 
are  seen  to  be  diBteiuV-d  with  blood,  and  red  eorpiwck'S  and  a  few 
leucocytes  and  large  flattened  epithelial  cells  may  be  found  within 
the  air  vesicles.  The  epithelial  ccdls  lining  the  vesiL-lea  pi-csent  a 
swollen  and  ■jranular  appearance.  The  vessels  of  the  pleura  cover- 
i]ig  the  affected  area  are  congL>ated,  and  subpleural  hiemorrluige 
may  be  present. 
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2.  lied  }u!patitation.—1\\e  eiilarf.'ement  is  now  raoir  marked, 
aiid  the  impresiiioDs  af  the  ribn  upon  the  nurfacc  may  be  obnoiin  ; 


Fia.  6S.— PxxcuoxiA.     Bki>  Hei&tibati^n.     Low  i-vvkb 

CcHuIkt  esuilatiiiii  bIioIIiu  Ui  Ciml  In  ulvwU  1  r,  nud  ci>iit«liilii|r  Lliiuil 
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1  oelli,  le)  Hhrin  :  (•/!  ilii-  iNk-kriird ulimlnc  wall 
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oonsoiidaliou  is  complete,  the  part  ainhs  in  water,  doca  not  crepitat 
and  ou  6rm  pressure  breaks  with  a  granular  fracture.     On  secUoi^l 
it  is  of  a  dark  reddish-brown  colour,  the  surface  is  granular  and 
nn  longer  glistens,  and  yields  a  rusty  red  tiuid  on  scraping.     Thai 
i>ectioit  may  show  that  the  smaller  bronchi  are  filled  with  solid' 
cylinders  of  fibrin,  which  may  be  drawn  out  with  forceps. 

Under  the  micrascopQ  the  alveoli  are  »cen  to  be  filled  with 
coagulated  fibrin  fomiingafiue  network,  the  filaments  of  which  are 
attached  to  the  alveolar  wall.  In  the  interstices  of  thia  fibrinous 
eicudation  are  numerous  red  corpuscles  and  fewer  louoocjtes.  Some 
larger  nucleated  cells  derived  by  proliferattou  of  the  epithelial  cells 
of  the  alveoli  are  also  present,  more  often  near  to  the  margin  tlian 
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Fia.  85.— PxECMoiiu.    Grkt  UsrATiu-noR 

■MwtBt.  *,  allMhu  aowtnlm  ocDitlKr  tnidatioa  whlvli  Imm  •hratikai  Brno  Uw  alrvoi!^ 
InU ;  Ktttvim  wall  tMclwowl  lad  taflltrntcd.     Kvn.— Tte  ttUriu  Md  red  bhM4 
Biri«iaelM  mitt  w  lMt«  M  SMS 

in  the  centre  of  the  alveolus.  The  vessels  of  the  plo\ira  and  of  the 
interlobular  septa  are  engorged  with  blood,  the  conDectlvc  tiBsae 
structures  are  thickened  from  wdema,  and  the  bronobial  mucoos 
membrane  is  injected. 

The  pleura,  particularly  that  part  corresponding  to  the  area  of 
consoUdation,  including  the  interlobar  septa,  may  be  covered  with  a 
thick  layer  of  tymph,  nr  the  pleural  cavity  may  contain  a  varying 
quantity  of  clear  or  turbid,  sometimes  blood-stained,  fluid  or  poa. 
Flakes  or  larger  masses  of  coagulated  lymph  may  bo  present  in 
tluid,  and  it  generally  contains  pneumocucci. 

8.  Grey  kepatisation.-  -Between  grey  and  red  bepalisation  tbi 
arc  numerous  mtermediate  conditions  to  which  the  terms  reddifib- 
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or  greyish-red  are  applied,  acoonlmg  ns  one  or  the  other  colour 

lonmuies.  The  appt-tiraiiceH  ihey  preamit  huvb  Uboq  lik^med  to 
of  red  or  grey  granite. 

T)ii3  change  of  colour  is  probably  due  to  various  cuuaea  :  to 
increaeing  exutlaliou  of  leucocyleH,  to  emptying  uf  the  vesRels  of  the 
alveolar  wall  by  pressure,  and  to  ubsorptioo  of  the  rod  corpuBoIes 
by  Icococytes.  The  grey  colour  ia  to  some  extent  a  post-mortem 
change. 

In  a  case  of  complete  grey  bepatisation  the  lung  is  even  larger 
than  in  the  last  stage,  and  may  weigh  from  threo  to  four  pounds  or 
«ven  more.    The  section  is  of  a  grey  or  greyish -yellow  cnlour. 

The  granular  eliaracter  of  the  surface  is  now  less  marked.  If 
much  oedenia  is  present  the  surface  may  oven  have  a  shiny  ^'listcn- 
iog  appearance.  The  cou^alidatcil  part  is  haa  Qnu  than  in  the  red 
stage.  The  fluid  which  exudes  on  preasure  or  scraping  ifl  niiJkj  ov 
yellow  and  almost  pimilent.  The  bronchi,  even  those  of  a  large 
size,  and  in  some  caKes  the  main  bronchus  of  the  lobo^  or  even  that 
of  the  affected  lung,  may  be  filled  with  solid  cylinders  of  fibrin 
(masidve  pneumonia).  On  microscoptcal  oxaniination  the  exudation 
now  no  longer  completely  fills  the  air  vesicles,  the  fibrin  and 
red  corpuaoles  have  disappeared  and  have  been  wliolly  or  in  part 
ceplacM  by  loiicocj-tes.  which  form  opaque  masses  within  the 
alveoli.  Some  of  the  leucocytes  are  sf-en  to  contain  threi^  or  four 
nuclei,  and  many  are  undergoing  fatty  degeneration.  The  alveolar 
walla  are  also  infiltrated  with  leucocytes  to  a  moderate  degrei» ;  hut 
the  blood-vessels,  instead  of  being  distended,  are  more  or  lens  empty. 

4.  Purulent  injiltration. — This  is  merely  an  advance<l  stage 
of  grey  hepatiaation.  from  which  it  docs  not  differ  in  its  essential 
pathological  features.  The  lung  is  Kofter,  it  breaks  cSowii  more 
eajrily,  and  is  more  distinctly  yellow  in  colour.  The  seftion  hus 
entirely  lost  its  granular  appearance,  and  the  fluid  exuding  on 
pressure  is,  like  the  conteiit;^  nf  the  alve-jli,  more  decidedly  pnruleut. 

Terminations  of  pneumonia.—!.  Hf-^^ohtium,  Dtiring 
this  stage  the  cell  ek-ments  of  the  exudation  undergo  fatty  dt'generji.- 
tion  and  break  down,  and,  like  its  other  i^onKtituents,  are  converted 
into  a  liqnid  capable  of  being  absorlied  by  the  l\Tnphatics,  by  the 
agency  of  which  it  is  in  great  part  removed.  Xu  many  cases  the 
long  IS  restored  to  its  spongy  condition  by  this  process  of  absorp- 
tion, without  any  appreciable  aaaisiaiice  from  expectoration. 

2.  AbjiCCHx. — The  number  of  cases  of  pneumonia  terminating  in 
the  formation  of  an  ahsiCfSB  is  extremely  smull.  Tlif  process^  wlieii  it 
txwara,  appears  to  be  as  follows  ;  owing  to  the  very  acute  character 
of  the  inflammatory  process,  and  to  the  diiiiiniyhed  nu[iply  of  bloml 

le  part,  the  vitality  of  a  considerable  area  of  tlie  afl'ected  lung 

reduced  that  it  ultimately  undergoes  necrosi.s  and  breaks  down. 

faction  of  the  necrosed  aiea  occurs,  but  is  usually  incomplete, 

rtions  of  the  dead  tissue  remain  as  solid  masses  and  as  such 

t  expectorated  along  with  large  quauLities  of  pus.     A  cavity 

itrgfid  walls  occupies  the  site  of  the  portion  of  lung  which  has 

troyed. 


«06  THE   DISKASF.S  OT  THK   LUNGS 

3.  GoJUfrntc. — This  is  also  a  rare  termination  of  the  dineftM,.  M 
is  shown  by  tbu  fact  that  it  wan  met  witli  in  oul^  two  out  of  138 
fatal  casf  5  of  pneumonia  oocun-iriB  at  the  Mid*^llesex  I  [ospital  during 
ton  year?.     Both  patients  were  males  fpt.  32  and  38  respectively. 

Thti  process  is  tlie  same  as  the  last,  but  so  acute  that  large 
masses  of  the  lung  undergo  necrosis,  and  putrefactive  decomposi- 
tion of  the  necrosed  tissue  occors. 

Lobar  distribution  of  pneumonia. -It  lias  long  been 
recognised  that  the  disease  more  freiiueiitly  alfects  the  right  lung 
than  the  left.     Tins  i^  true  of  both  aexcs  and  at  all  age«. 

In  ION  of  the  12H  fatal  cases  above  refprred  to,  one  lung  only  was 
aifected  ;  the  right  was  the  site  of  the  disease  in  74,  and  the  left  in 
8-1.  The  proportion  of  7  to  S  agrees  fairly  with  the  results  obtained 
by  other  obBer^'e^8.  In  Gl  fatal  cases  in  which  one  lobe  only  was 
consohdated  the  relative  frequency  was  aa  followa  : 

Itight  lunrf — 

Upper  lobe 9 

Middle — 

Lower 34 

Tje/t  lung — 

Upper  lobe II 

Lowor     „            .....  20 

Evidence  derived  solely  from  pofil-mOrtem  records  is  not  of 
course  conclusive,  but  these  figures  hor<lly  bear  out  the  generally 
received  view  that  the  right  lower  lobe  is  far  more  often  the  site  of 
the  disease  than  tbe  left,  the  different  frequency  of  affection  of  the 
two,  when  only  a  single  lobe  is  involved,  not  being  very  great.  If. 
however,  tlic  whole  12H  cases  are  included,  the  greater  frequency  of 
involvement  of  the  right  lower  lobe  is  seen  to  Ijh  very  marked,  it 
having  been  cour^olidated  iji  64  cases  as  compared  with  fJ9  in  which 
the  left  lowyr  lobe  was  involved.  This  experience  is  in  accord 
with  that  of  Wilson  Fo\,'  who  states  that  the  generally  accepted 
view  '  is  not  true  of  the  lowei'  lolies  alone.' 

The  lobar  distribution  of  the  disease  in  the  whole  128  fatal 
cases  was  as  follows  : 

Hvtfht  ham  - 

Upper  IoIm:  conttvliiiaUid  M  times 

Mtdille    ..  ..  44      .. 

Lower     ..  ,.  C4 

Left  itin^ — 

Upper  lai>e  c-oaEoli(latt>d  'iN  times 

Luwr     „  ,,  8'.)      ,. 

All  the  lobeR  of  the  right  lung  were  affected  in  21  cases,  and  of 
the  li-ft  in  9  cases.  One  lung  only  was  utfected  in  lOB  cases,  both 
lung>4  in  20. 

An  aualysis  of  these  cases  appears  lu  show  that  {'i)  pneonionia 
far  more  often  attacks  one  lung  lbi\n  both ;  (A)  tbe  right  lung  is 
more  ofteu  aficcted  than  tbe  left  (7:8);  (c)  when  tbe  disease  ia 
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limited  to  one  lobe,  the  loner  lobes  are  more  often  affected  than  the 
upper ;  [d)  tbe  niiildte  Inlie  of  the  right  lung  is  rarely  alfect«d 
except  in  association  witli  tbe  otbtr  lobea  of  ibat  UniK. 

Tbeae  statementtt  are  in  accord  witb  those  of  other  obsen'crs, 
and  Tith  both  clinical  and  patholofpcal  experience. 

State  of  the  blood.  Leuaocytosia.—  Tbu  accompanjing 
table,  taken  from  the  Keport  for  IBit.'i  of  the  medical  registrar 
of  the  Middlf^ex  Hospital  |I>r.  ^^'ethercd|,  shows  the  degree  of 
leococytfffiiH  j^reiseut  in  six  coustcutive;  ca>4es  of  tli^  diseasa 
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Cabot's  concluHtonx  on  the  subject  of  Uucoc>  tosisi  in  pneumonia 
are  aa  follows  : 

(1)  At  the  onset  of  the  ili3Dafl.e,  or  at  any  rate  within  11  hv: 

hourB,  leiicocyloHls  ib  preaeiH.  and  persists   throujjhout 
the  febrile  period. 

(2)  At  tbe  time  of  a    Inie  crisis,  and   often  a  few  lionrs  pre 

riouBly,    ihe    nuiuber    of    wliitt    c-orpitscUs    bfjifinn    to 

diminiHb.      Tbe   fnll   in   mmilior    is    gradiml,   and    the 

pyrexia  disapppars  lieforc  tli«>  leufocytosis. 
(8)  If  resolution  is  dehiyed,  leurocy totals  continuey  and  yradutLJIy 

diminishes  in  clegreo  afl  the  letiiperatiiro  fulls. 
|4)  Tbe  faftorx  whirli  cliifHy  influence    llif   degree   of   leuco 

cytOhi.s  are   the  spverity  of  the   inlliinnnatioQ    and   the 

resisting  power  of  the  individual, 

(a)  If  the  dose  of  the  poi-^on  i^  smuU  und  the  re&ctinn 
Vigorons,  the  decree  of  leueocylosi^  is  .'flight. 

(ft)  If  the  dase  is  large  or  motlenite  and  reaction  vigo- 
rous, there  is  marked  lencoc-ytosis. 

(<■)  If  tbe  inHimnnatorv  cb.mge:*  are  marke.!  and  reaction 
is  f«.|.lft.  there  i^  no  h-ucncytosi.. 
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The  indicatinns  for  prognowis  derived  from  the  examiDation  of 
the  hlood  in  pnGtimoniii  ajipeiLr  to  l>e  as  follows  : 

{a]  The  iibsence  of  levicocytosin  is  a  very  iiiifuvouriible  con- 
dition.    In  the  majority  of  liuch  ctises  death  ensues. 
(6)  The  prcisenee  of  leucocytosis  is  neither  of  favourable  Dor 
uufiLVOU ruble  import. 
The  indliciitlonb  an  regurds  diagnosis  may  he  stiited  thua  : 

{a)  If  there  i^  well-markod  leucocytosis,  the  case  is  probably 
one  of  pueiimonia,  as  typhoid  fever,  miliaria,  and  in- 
llueiizii  may  from  this  fact  be  excluded. 
(6)  Leiicocytosis  is  present  in  both  pneumonia  and  eapillury 

brouchitiffl. 
(c]  In  old  and  very  young' subjects  leucocytosiH  may  he  absent. 

Tlie  leucatytosis  in  thifi  as  in  other  pj-rexial  affections  is  to  be 
regarded  h.s  a  defensive  process  on  the  part  of  thf  ur^ariism  againnt 
the  uru8  of  the  disease. 

Complications  of  pneumonia.— 

Frfqucmij  o/  Compiivattons  and  o/  Aintvruiled  L/nioim  in  I'iS  Vatal 
Cates  of  t'neiitnonin 

tn  Ut*t  caaM 

I'leurisy  with  efTueion y2  2& 

Ki(;ht  pIctiTB     .         .         It 

Left        .,         .        .        14 

Botli  pleunu     .         .  7 

Kmpyema 'A                 3-3 

Hericardilis .17  I3'2 

EndociuditiR,  acute 9  3-8 

chrunic 22  17-1 

Puliiinnary  tulKTCuloUft  in  urtest   ...  21  IC'4 

Hjght  iuni;  3 

Left        ..  .         ,  8 

Both  Itin^g       .        .        10 

Ern|]liysi.iiiH .  18  14 

AciilC' 'broncliilir; 12  9S 

Pulmnnary  liilcum H«  50-7 

Lohax  coliupss          ......  fl  t 

I*ij[inonaEy  ;;ani;rcric 2  I'S 

Mf-iliiLHtinitJ)! 4  3-0 

Nephritic,  acute      ......  I  0-7 

filironir IH  U'fi 

■Cirrhosis  of  Jiver 6  4"6 

Mcnintfitin '2  1-5 

The  above  table  aflords  a  rongb,  hut  probably  an  accurati',  view 
of  the  relativt!  frc-<|uency  of  the  more  important  vomplicatioiis  and 
afesociateil  pathological  leaione  met  with  in  fatal  rases  of  pnen- 
monia,  hut  gives  no  idea  of  the  frequency  with  which  coiii|ilic.'ationB 
are  met  with  in  cases  that  recover. 

Pieuris'j.  Sauio  degree  of  iullainraation  of  the  pleura  occurs 
in  nearly  all  cases  of  pneumonia,  and  this  conimunly  leads  to  an 
exudation  of  lyuiph  upon  the-  snrf.tce  of  the  mpnibmnc.  It  will  bo 
observed,  on  reference  to  the  preceding  table,  that  in  a  large  pro- 
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portion  of  fatal  cases  fluid  also  is  present.  This  may  be  sero- 
fibrinons,  hipmorrhagic,  or  purulent.  In  a  caBo  rnjently  under  our 
ubserviitiuii.a  double  piieunioniii  was  (;ompliciLtt>d  by  a  h»>inorrbagic 
effusion  on  the  right  side  and  an  empjema  on  tbck'Ct.  The  former 
was  aspirated  and  the  lattf^r  drained,  and  recover)'  followed. 

Pleural  effusion  in  children  hau,  as  is  well  known,  a  greater 
(eodency  to  beoomo  purulent  than  in  luinlti;.  This  is  true  also 
when  the  effusion  is  a  complication  of  pneumonia.  The  pleural 
exudation  in  pneumonia  generall}'  contains  pneumocucci. 

Bronchiti*.—  HotDe  degree  of  injection  of  the  mucous  membrane 
of  the  bronchi  is  almost  always  present.  When  the  change  is 
more  advanced  tban  this,  the  capillary  form  of  Ibe  affection  is  the 
meet  common,  the  smaller  tubes  in  many  Ciuties  boin^  filled  with 
puriform  fluid.  In  verj-  aorore  cases  the  bronchi,  from  the  smaller 
tubes  upwards,  as  far  a8  the  main  divisions,  may  lie  found  filled 
with  solid  cylinders  of  tibrin,  and  in  nearly  all  case^i  a  similar  exu- 
dation can  be  demonstrated  in  the  smaller  tubes  of  the  affected  area. 

(Kdenut. — This  may  occur  either  in  ihe  lolta  Ofarest  to  the  one 
consolidated,  or  in  the  opposite  luntf.  It  was  present  in  one  or 
other,  or  both  sites,  in  more  than  half  the  fatal  cases  analysed, 

Collajhie  of  a  whole  lobe,  althou^'b  liy  no  means  rare,  is  far  leas 
often  observed  than  oedema  :  it  has  a  similar  distribution. 

Puhnotutry  gangrene. — Two  examples  of  this  complication  were 
observed.  Both  were  cases  of  coiuptete  consolidation  of  the  right 
limg ;  in  one  the  upper,  and  in  the  other  the  lower,  lobe  was 
gangrenous.  The  auiijeet  of  Kangveno  in  connoetion  with  pneu- 
monia is  fully  discussed  elsewhere  {rule.  p.  222  and  p.  247). 

Pericarditis. — It  is  gunemlly  stated  that  thia  complication  is 
most  frequently  met  with  in  cases  in  which  a  portion  of  the  left 
lung  in  contact  with  the  [>ericarc3iuiii  is  cousolidiLted.  In  the  fatal 
cases  analysed,  however,  the  pneumouia  affected  the  ri<,'bt  lun^  i" 
ten  cases,  the  left  in  aix,  and  fiolh  lungs  in  one  ciise.  The  extent 
of  the  lesion  varies.  There  may  hv  only  a  few  Hakes  of  lymph 
upon  the  surface  of  the  membrane,  or  the  sac  may  be  distended 
by  half  a  pint  or  more  of  purulent  lluid.  Pnenmococci  are  usually 
present  in  the  exudation. 

Acuie  ejidocardilis. — The  ulcenLtive  form  of  endocarditis  was 
found  by  l>r.  Osier  in  11  per  cent,  of  fatal  cases,  and  other  observers 
have  confinned  bis  ohaervations  of  its  oceurrence  in  association 
with  pneumonia,  and  also  of  the  fact  that  pneiimocucci  are  present 
in  the  vegetations.  In  the  five  fatal  cases  contained  iu  the  table 
given  above,  in  which  acute  endocarditis  was  present,  recent  vefjeta- 
tionw  were  found,  but  none  of  the  cases  were  of  the  ulcerativt^  type. 

Chri/ntc  cruiucattfitis,  whether  of  the  mitral  or  aortic  valves,  ib 
found  in  a  considerable  proportion  of  fatal  cases  of  pneumonia  (17 
per  cent.i,  and  is  met  with  most  frequently  in  those  In  which  the 
right  lung  is  jilone  alfecte*!. 

Thrombosis  0/  the  branches  0/  the  pitlmonarif  arffnj  in  the 
consolidated  area  in  not  infrequently  observed  in  fatal  cusu-s,  and 
the  whole  of  the  vessel  in  the  affected  lung  has  been  found  to  I'e 
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On  any  day  from  the  tliird  to  the  tenth,  and  most  commonly  on 
the  seventli  nr  i\fth,  from  tho  elate  of  tho  rigor,  the  patient  passes 

through  whnt  i-  tenuttl  a  '  criBis.' 

Phenomena  of  the  crisis.— The  first  sign  of  tho  onset 

of  this  favoiirabte  change  is  in  niauy  coses  an  alteration  in  the 
facia]  exprestjiaii  from  anxiety  to  calm ;  (leliriiiin  and  retilleiiitnefis 
disappear,  the  cheeks  lose  their  flush,  and  the  face  becomes  pallid. 
A  tendency  to  sleep  h  now  observed.  This  is  at  first  broken,  but 
gradnally  dffpens,  and  may  last  for  twelve  hours  or  more.  The 
skin,  prentmsly  hot  and  dlry,  is  nnw  mniat,  perwpiration  follows,  and 
bcconiea  profust-.  The  tfuipi'i-ature  falls  in  the  course  of  twelve  or 
eighteen  hours  from  perhaps  101"  to  f)H^  or  ©7".  but  may  rise  again 
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to  !)!!'  or  100"  on  the  foliowinK  day,  then  falling  agaiu  to  the 
normal  or  below  it,  and  so  rpniaining  during  convalescence.  The 
respiration  ln-coiufs  markedly  slower,  and  dysima'a,  if  it  has  been 
present,  disappusrs.  Thf  pulse  falls  in  frequency,  posBibly  lo  60  or 
Hven  less.  The  cough  hpcomes  looser,  but  the  expectoration  retains 
its  rusty  character.  nHhough  in  a  less  dt-gree. 

t>n  waking  from  his  prolonj,'ed  sleep  a  change  is  observed  in  the 
general  condition  of  the  patient  such  as  rarely  occurs  in  so  short  a. 
time  in  any  other  disease.  Not  infre(pi:ently  he  says  that  he  feels 
'  quite  well,  but  nit!i(H-  weak.'  In  cases  which  have  been  accom- 
panied by  markeil  delirium,  hnwevpr,  the  nund  may  not  become 
<]uite  clear  for  some  diiys.  Appetite  now  returns.  Urine  is  passed 
in  larger  quantity,  tlie  chlorides  n-appear,  aud  iu  a  few  days  the 
quantity  of  urea  and  uric  acid  falls  to  normal. 
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CoDT&lesconcc  is,  as  a  rule,  short  and  free  from  complications, 
recoverv  being  generally  complete  in  about  three  weeks. 

Such  is  um  coiirae  of  an  attack  of  the  (liHeiLse  of  ordiourv 
aeverity,  but,  Ukc  most  other  diseases,  it  is  subjoct  to  great 
variations.  This  section  of  the  subject  in  considered  in  tlie 
following  i^hnpter. 

Physical  signs. — The  staije  of  engorgevient. — The  phenomena 
of  the  disease  may  be  preaont  for  three  or  even  four  days  without 
an;  signs  being  diifcoverablo  by  phytiJcal  examination.  This,  how- 
ever, is  quite  the  exception  ;  a  definite  diagnosis  can,  as  a  rule,  b€ 
made  by  the  end  of  the  second  day. 

It  is  usually  stated  that  the  earliest  sign  \^  wt-aknei^s  of  thi; 
breatli  sound  over  the  affected  area,  and  this  ia  in  accordance  wilb 
our  experience  ;  hut  some  writers  have  naid  that  it  is  harsh  at  this 
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THE   DIHtJtTtX 

period.     Crepitation  next  becomes  audible,  chiefly  at  the  end  of 
inspiration. 

As  the  exmhition  continues  to  be  poured  into  the  alveoli  and 
ihe  lung  loses  its  spongy  character,  the  resonance  of  tho  percuBi^ion 
note  is  gradually  unpaired,  until  limilly  it  is  replaced  by  didness 
when  consolidation  ia  complete. 

A  pleuritic  friction  sound  may  be  present  at  this  stage  of  the 
disease. 

^iai}Q  of  hepatisation.-  The  characteristic  sign  of  this  staj^'o  is 
the  tubular  quality  of  the  breath  sound.  Crepitation  may  no 
longer  be  audible,  but  in  the  majority  of  caste  both  ^igtis  are  at 
first  present  together,  crepitation  subsequently  disappearinfj  whilst 
tlie  breathing:  retains  its  tubular  quality.  The  vocal  fremitus  is 
generally  increased  and  bronchrjpboiiy  is  present,  but  a  layer  of 
coagulated  lymph  separating  the  pleuial  surfaces  may  diminish  thf 
former,  and  giv*-  to  the  voice  sound  a  distant  and  soinewliat  bleating 
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chaiucter.  The  percuBsion  note  over  the  upper  lobe  in  a  case  of 
basic  pnsinDonia  may  now  prcaent  the  Skodaic  quality.  The  heart 
Rounds  are  often  well  conducted  through  the  consolidated  lung. 

Stage  of  resotiUkm.—EitliidT  before  or  at  the  time  of  the  occur- 
rence of  the  crisis  a  change  takoa  place  in  the  physical  signs.  Thie 
in  many  casein  consists  in  a  IfiRRening,  but  never  in  the  sudden  dis- 
appearance of  the  tubular  quality  of  the  breath  aound.  It  gradually 
ioaes  its  'whiffing'  and  often  ahnost  metallic  character,  becoming 
first  bronchial  and  then  merely  harsh.  In  some  ctiBcu.  however, 
whilst  reHolution  is  in  progress,  it  may  acquire  an  almost  cavernous 
quality.  In  favourable  cast'9  the  process  of  liquefaction  of  the  exu- 
dation, previous  to  its  absorption  by  the  lymphatics  of  tho  lunfjs. 
now  commences.  Air  again  pauses  through  the  exudation,  giving 
rise  to  the  Bomad  known  aa  n-diix  crepitation —  a.  large,  coarse  rale 
of  hulibliiif,'  rather  than  crackling  quality,  audible  both  during  in- 
spiration and  expiration.  In  favourable  cases,  as  the  process  of 
absorption  of  thr  esiulation  continues,  the  percussion  note  becomes 
gradually  uinre  rewonant,  the  adventitious  sounds  diminish,  air 
Enters  more  freely,  and  dually  the  lung  returns  to  the  normal 
condition.  It  i&  by  no  means  uncommun,  however,  for  the  lung 
to  remain  solid  for  a  considerable  period  after  the  crisis,  and  redux 
crepitation  may  not  be  imdiblc  at  any  periiKl.  Dulness  at  the  base 
may  continue  whilst  resolution  is  in  progress,  owing  to  the  presence 
of  a  thick  layer  of  lymph  on  the  surface  of  the  pleura.  This 
exudation  is  ultimately  in  part  absorbed  and  in  part  organised  into 
adhesions. 

Variations  in  physical  signs.  -Crepitation  may  L>c 
absent  throughout  thi>  attack  :  th[d  is  more  often  the  casu  in 
children  than  in  adults.  When  the  disease  supon'onca  upon 
bronchitis,  rhonehi  and  bubbling  nUes  may  be  present  in  addition 
to  crepitation,  a]id  heard  during  the  stage  of  consolidation  and  in 
that  of  re^iolution. 

A  tympanitic  or  a  tubular  percussion  note  may  be  elicited  in 
some  cases,  the  latter  condition  probably  indicating  either  that 
consolidation  ha^  not  extended  to  the  surface  of  the  lung,  or  that 
areas  of  consolidation  aad  of  tisauo  containing  air  are  intermingled. 
AVIieii  pleuritic  eifuBion  is  present  in  addition  to  consolidation  of  the 
lower  lobe,  the  percu.sriioc  iioLt  unteiiorly  may  be  of  the  most  marked 
8kodaic  character,  aud  the  br^'iitli  siounds  over  the  dull  area  of  a 
character  which  suggests  the  pre.sencc  of  a  cavity. 

In  the  early  stage  iutensf  pain  in  the  side  may  be  unaccom- 
panied by  pleural  friction.  Tbis  arises  in  some  cases  from  the 
fact  that  the  diaplimgniatic  surface  of  the  pleura  is  chiefly  in- 
volved. Auscultatory  yigns  may  bo  conducted  from  one  aide  to  the 
other — a  condition,  howevei-,  not  peculiar  to  pnoumonia.  This  is 
most  often  prej^ent  at  the  basts,  and  may  give  rise  to  a  diagnosis  of 
double  pneumonia  when  one  lung  only  is  afiected.  This  error  may 
usually  be  avoided  by  closo  attention  to  the  character  of  th« 
pcrcuRt^ioD  note. 

J.  K.  F. 
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CHAPTER   XVI 
F'N^EJJM.O^IA— continued 


VAKIATIONS  IN  THE   CLINICAL   ASPECT   OF  THE 
DISEASE 

'We  faa.Te  in  the  preceding  chapter  endeavoured  to  present  a 
picture  of  the  symptoms  and  physical  signs  which  characterise  an 
attack  of  pneumonia  uncomplicated  by  the  presence  of  any  of  the 
nomerons  factors  which  may  change  its  favourable  course.  These 
will  now  be  described  under  the  following  headings : — 

1.  Onset. 

2.  Expectoration. 
8.  The  crisis. 

4.  Pyrexia. 

6.  Oastro-intestinal  symptoms. 

6.  Terminations. 

7.  The  influence  of  *  type.' 

(a)  Latent  form. 
(&)  Migratory  form. 

(c)  Intermittent  form. 

(d)  Cardiac  form. 

(e)  Other  forms. 

8.  The  influence  of  complications. 

(a)  Bronchitis.  (/)  Endocarditis. 

lb)  Emphysema.  (a)  Delirium  tremens. 

(c)  Pleuritic  effusion.  (h)  Meningitis. 

Id)  Pericarditis.  (i)  Chronic  nephritis. 

(e)  Myocardial  changes.  (k)  Parotitis. 

1.  Onset. — Marked  prostration,  and  the  early  occurrence  of 
extreme  restlessness  or  active  delirium,  are,  as  a  rule,  indications 
that  the  attack  will  be  severe.  Delirium  may,  however,  be 
merely  the  sign  of  an  unstable  nervous  system.  It  is  very  often 
met  with  in  alcohohc  or  debilitated  subjects,  and  is  then  of  very 
unfavourable  import.  It  may  in  such  patients  appear  later,  about 
the  time  of  crisis.  Maniacal  deUrium,  delirium  tremens,  and  men- 
tal disorder  may  also  in  rare  cases  be  present  at  the  onset  of  an 
attack,  which  may  nevertheless  run  a  mild  and  favourable  course. 
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Delirinu)  is  geiierfilly  more  marked  in  pneumonia  of  the  upper  than 
the  lower  Lobes. 

2.  Expectoration. — The  sputa  may,  instfiad  of  having  the  typical 
'  rusty  '  appt-arance,  be  of  a  bright  red  tint  from  the  presence  of  a 
larger  ipautity  of  blood.  This  condition  is  more  often  obserred 
in  olil  people  (hifinorrhagio  •Dneuraonia). 

In  a  Yery  acute  case,  recently  observed,  the  patient  expectorated 
daily  for  five  days  nearly  a  pint  of  frothy  muco- purulent  sputum 
containing  myriads  of  pnen^nococci.  On  the  aixth  day  it  diraiuisheil 
in  quantity  and  wan  slightly  *  ni»ty  '  in  character.  A  crisis  occurred 
ou  the  seventh  day  and  was  followed  by  recovery. 

Water)'  sputa  of  a  dark  purple  colour,  to  which  the  term  '  prune 
juice  "  is  applied,  are  uHually  an  indication  of  a  severe  type  of  the 
diaease.  The  expectoration  may  present  a  g^teenieh  tint^  au^'gestive 
of  an  admixture  of  bite  ;  but  the  colour  is  not  due  to  bile  pigment. 
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This  green  sputum  is  a  rare  conrlition  ;  we  hitely  obnerved  it  in  a 
fatal  case,  in  which  the  lung  remained  solid  for  many  weeks. 

When  pneumonia  is  secondary  to  bronchitis  or  influenza,  the 
sputa  may  be  mucoid  and  frothy,  the  niaty  character  being  absent. 

The  onset  of  grey  bepiLtisiLtion  and  hreakinfj  down  of  the  lung 
may  he  indicated  by  the  sputa  becoming  purulent  and  by  the 
presence  therein  of  elastic  tissue  ;  should  gangrene  supervene,  the 
Gxpoctoriition  will  present  the  odour  and  appearance  charaotoristic 
of  thai  condition. 

Many  children  ami  sonip  adults  pass  through  the  various  stages 
of  the  disease  without  expectorating. 

Jt.  The  c)(5(.s.— The  crisis  occurs  most  freciuently  (22  per  cent.) 
03I  the  seventh  day  from  the  initial  Hgor,  but  in  15  or  IG  per  cent, 
on  the  fifth  day,  in  12  per  cent,  on  the  aixth  and  eighth  days,  and  in 
30  per  cent,  on  the  ninth  day. 

It  appears  that,  in  about  74  per  cent,  of  all  cases,  the  criaia 
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-occurs  between  the  fifth  and  ninth  days.  In  some  tables  the 
fourth  day  is  credited  with  a  rather  higher  percentage  than  the 
ninth. 

A  criflis  may  occur,  but  the  pyrexia  may  not  immediately  dis- 
appear. The  temperature  falls,  but  not  to  normal ;  it  subsequently 
rises  again,  but  not  to  its  previous  height,  and  defervescence  occurs 
by'lyais.' 

4.  Pyrexia. — Great  variations  are  met  with  in  the  course  of  the 
pyrexia,  as  evidenced  by  the  appended  charts,  which  are  taken  from 
eaeea  observed  in  the  Middlesex  Hospital. 

Chart  of  M.  B'. — Fig.  68  is  from  a  woman  aged  43,  admitted 
on  the  fourth  day  with  pneumonia  of  the  right  lower  lobe.  It  illus- 
trates the  disappearance  of  the  pyrexia  by  '  lysis.* 
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Fai<l  by  Lysis  and  subsequent  becurrence  of  Pyh£Xia 


Chart  of  J.  J. — Pig.  69  is  from  a  man  aged  28,  admitted 
<m  the  fifth  day  with  pneumonia  of  the  whole  of  the  left  lung. 
The  fall  of  temperature  on  the  seventh  day  was  accompanied  by 
sweating,  but  delirium  continued.  After  an  increase  of  pyrexia 
-on  the  following  day  there  was  a  gradual  decline,  the  temperature 
becoming  normal  on  the  fourteenth  day,  but  the  pulse  and  respira- 
tions remained  frequent.  Besolution  was  delayed  and  was  not  com- 
plete until  six  weeks  from  the  onset  of  the  disease. 

Chart  of  J.  D. — Fig.  70  is  from  a  patient  admitted  on  the 
second  day.  The  pneumonia  was  of  the  septic  type.  Frankel's 
pneumococci  were  present  in  the  sputum,  but  not  in  large  numbers. 
There  was  incomplete  consolidation  of  almost  the  whole  of  the  left 
lung.  Besolution  was  not  complete  until  eight  weeks  from  the 
onset  of  the  attack.  The  '  hectic '  type  of  the  temperature  is  very 
marked. 
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rt  of  N.  W.  (Fig.  71), — Tlie  patient  was  a  girl  agefl  : 
>n  the  fourth  day  with  incomplete  consolidation  of  1 
be.    A  sudden  fall  in  the  temperature  to  llGd  witli 
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ripifl  follnwed  the  application  of  an  ice-bag  to  the  chest. 
)eraturo  remained  normal  for  five  days ;  a  relapse  ihen 
«rith  fresh  invasion  of  the  anterior  pan  of  the  left  lower 
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lobe.     A  perirwl  of  pyrexia"  of  a  markedly  intennittGnt  eharootcr 
then  eiutued,  and  uuntimieil  for  eleven  days.     Ruaulntion  was  not 
complete  until  t-woaty-seven  days  after  the  onset  of  the  relapse. 

Cltart  of  A.  A. — Fig.  72  If  from  a  severe  and  fatal  case  of  doublo 
poeiimoaia  in  a  youth  aged  17.    The  patient  was  admitted  on  the 
fourth  day  of  the  disease  with  consolidation  of  the  whole  of  the 
lefl  lower  lobe  and  incomplete  consolidation   of  the   right  lower 
lobe.     Death  occurred  on  the  twelftb  day. 

Ciiart  of  B.  K— Fig.  73  is  from  a  man  a^ed  C6,  admitted  on 
the  second  day.     Complete  consolidation  of  tlie  right  lower  lobe 
developed,  and  death    occurred  on   the  seventh  day.      It  will  he 
observed  that  the  temperature  only  once  reached  lOi"  and  ranged 
between  lOr  and  103'. 
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This  is  to  be  ret,'arded  as  an  iHiHtration  of  tlie  fact  that  pyrexia, 
within  certain  limits,  ia  an  evidence  of  vital  activity  ami  that  a  low 
temperature  may  ha  a  sign  of  vital  dypresaiou,  such  as  occurs  when 
pneumonia  atlackn  old  people  or  individuals^  weakent^I  by  starvation 
or  chronic  alcoholism.     It  is  chiefly  in  such  cases  that  death  occurs 
although  the  teuiperaturt;  nnnains  low. 

5.  Oastio-ifUciitinai  ni/mptonis. — Vomiting  is  of  frequent  occur- 
rence at  the  onset  in  children.     Piarrhn'iL  moreoften  appeara  about 
the  time  of  crisis,  and   may  hu  present   in  unfavourable  cases  in 
the  absence  of  crisis.     In  a  case  recently  tinder  our  care,  a  severe 
rigor  was  immediately  followed  by  \iolent  diitrrhd'a,  the  motions 
for  two  days  coutaining    considerable   quantities   of   bloiwl.     The 
temperature  fell    to   normal  on  the  seventh  day  ami  the   patit-nt 
recovered. 

6.  Terminulions. — Such  cases  as  do  not  run  a  favourable  course 
may  prove  fatal  during  the  acute  perio<l  of  the  disease  or  after  the 
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crisJB.  lu  the  former  case,  the  most  common  cause  of  death  is  cardiac 
failure.  This  leads  to  congesiiou  ^nd  (i;dema  of  thu  previously  uii> 
affected  parts  of  the  lungs,  as  evidenced  by  tbe  proseuco  of  £ne 
cracklmg  rales,  Expectoration  ceases,  mucus  coUticts  in  the 
trachea  and  larger  bronchi,  giving  rise  to  coartie  rales.  The  respira- 
tions become  increasingly  frequent,  the  pulse  extremely  rapid  and 
feeble,  the  face  livid^  a  profuse  sweat  breaks  out,  and  the  extremities 
become  cold,  death  being  preceded  by  a  condition  of  .temi-coma,  or 
consciousness  may  be  retained  almost  to  tlio  end.  hi  children  a 
■convulsion  may  then  occur. 

Death  may  take  place  at  the  periw^  of  crisis  from  extreme 
prostration  followed  by  collapse,  but  this  ia  an  event  not  often 
observed. 

In  rare  cases,  most  often  met  with  in  children,  after  an  incom- 

Slete  crisis  the  fever  may  continue  at  a  lower  range  for  some  weeks, 
eath  being  ultimately  due  to  extreme  emaciation. 

The  febrile  period  tuay  terminate  in  a  well-marked  crisis,  but 
the  lun^'  may  renmin  solid  and  subsequently  pyrexia  may  return, 
and  the  disease  ultimately  prove  fatal.  An  example  of  this  recently 
came  under  our  notice  in  the  case  of  a  patient  who  was  attacked  by 
pneumonia  in  Ceylon.  C'ontrarj'  to  advice  he  came  hnme  before  the 
lung  had  undergone  resolution,  although  fever  hod  tlisappeared.  On 
the  voyage  the  temperature  again  rose,  and  on  his  arrival  watf  found 
to  range  between  101°  and  102'^  This  was  steadily  maintained  for 
same  weeks,  but  the  lung  eho\vt>il  no  signs  of  breaking  down. 
X>eath  was  preceded  by  severe  diarrbieji  of  a  dysenterie  cliaraeter. 
No  post-mortem  examination  v/a^  nmde.  On  the  occasion  of  the 
"BTiter's  visit  there  were  no  Rigns  suggesting  the  presence  of  an 
hepatio  abscess,  and  none  developed  at  a  later  period. 

The  consolidated  lung  may  break  down  and  an  ahxcess  may 
form,  its  contentfl  being  expectorated.  This  event  is  extremely 
rare  in  eases  noi  of  pynmic  origin.  It  is  indicated  by  the  occur- 
rence of  profuae  purulent  expectoration,  which  may  be  ftetid,  and 
contain  elaKlic  tissue.  The  pliystcal  signs  are  tlio»te  of  softening 
and  cavity  formation.  Pyrexia  continues,  the  fever  being  of  the 
hectic  type  ;  there  is  marked  emat-iation,  and  death  may  be  due  toi 
BPptic  poi-soning  or  rupture  of  the  abscfsa  into  the  pleura  and  pyo- 
pneumothorax. If  ihf  abscess  can  be  localised,  such  cases  may  be 
successfully  treated  by  making  an  extirna!  ope]iin<j,  and  if  no 
operation  is  possible,  ttn-yinay  after  nsany  wt^eks'  duration  terminate 
favourably. 

Gamirene  is  also  a  very  rare  mode  of  termination,  but  somewhat 
less  ao  than  abscess  formation.  It  is  morr  common  in  apex  than 
basic  pneumonia,  and  is  more  often  of  the  circumscribed  than  of  the 
diffuse  variety.  Its  occurrence  is  marked  by  symptoms  and  signs 
very  similar  to  those  of  abaceaa.  a  gangrenous  otlonr  of  the  breath 
and  expectoration  being  the  most  distinctive.  Abscess  and  gangrene 
are  apt  to  cause  infection  of  the  opposite  lung  from  the  inhalation  of 
fonl  exiMwtoration. 

The  subject  of  pneumonia  terminating  in  pulmonary  fibrosis  ia 
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ducvssed  in  the  cbapU^r  on  Subacute  Indurative  Pncumouia  (vide 
P.S96). 

7.  The  influence  of  type. — Variation  in  type. — Variation 
in  lype  i^  a  characteristic  of  disease.  To  this  rule  pneumonia  is 
not  an  exception,  biit  af  the  many  varietiea  of  the  affection  which 
hare  been  described  a  few  only  present  featureti  uuificiently  weU 
defined  to  be  easily  recogiaised. 

(a)  Latent  jtneumoma. — A  certain  amount  of  vital  activity  of 
the  organism  is  necessary  in  order  to  produce  the  aymptoma  of 
any  acute  disease.  If  the  vital  activity  is  depressed,  morbid 
changes  may  proceed  and  death  may  ensue  without  the  mani- 
festations of  the  ordinary  si^ns  of  the  disease.  The  oneet  and 
course  of  pneumonia  in  old  people  and  in  individuals  weakened  by 
Itftrvation  or  alcoholic  excess,  or  the  subjects  of  chronic  renal 
^86066,  are  often  extremely  insidious,  and  sometimes  so  slightly 
marked  by  symptoms  that  the  true  uatura  of  the  case  is  only 
discovered  on  post-mortem  examination. 

{b)  Migratory  pneunionia.^^Tb'is  term  ^^^  applied  to  ciuien  nf 
ptHtunonia  characterised  by  '  successive  invasion  of  diifcrent  parts 
of  the  lung,  while  the  physical  signs  disappear  from  the  parts  first 
attacked.'  The  term  does  not  merely  imply  that  the  disease 
spreads  from  one  part  of  the  lung  to  another,  or  that  a  relapse 
occurs  after  apparent  recovery,  but  that  the  extension  into  one  part 
coincides  with  resolution  in  another,  and  it  is  this  which  constitutes 
the  difitinguishing  characteristic  of  tbe  afTtction. 

Each  successive  invasion  may  be  marked  by  a  rigor  with  a 
repetition  of  many  of  the  features  of  the  onaet  of  the  disease,  the 
course  of  which  may  thus  be  prolonged  for  several  weeks.  Such 
cases  are  rarely  observed:.  The  prognosis  is  not  so  unfavourable  as 
woold  on  d  priori  groimds  appear  to  be  likely. 

(c)  Intermittent  pneumntiia. —  The  co-existence  of  malaria 
and  pneumonia  may  give  to  the  pyrexia  an  interiuittc-nt 
type,  but  a  similar  couree  of  the  fever  has  been  noted  in  cases 
where  there  was  no  reason  to  suspect  the  presence  of  malaria. 
The  period  of  apyrexia  is  said  lo  vurj'  from  twelve  to  thirty-six 
boors,  during  which  no  change  is  obeen-ed  in  the  physical  signs. 
We  are  unable  to  describe  such  cases  from  our  own  experience  of 
the  diaeane  ;  they  are  certainly  not  comnian  iu  this  country. 

id)  Cardiac  pncuinonia  is  a  tt^nn  applied  to  the  disease  when  it 
occurs  in  the  aubjectB  of  chronic  attections  of  thci  mitral  valve, 
especially  stenosin.  The  peculiar  feiitnrea  it  presents  are  scarcely 
sufficient  to  justify  a  separate  description.  They  arc  said  to  be  the 
absence  of  pleiiri»y  and  the  long  continuance  in  the  stage  of  red 
hepatisation. 

(e)  The  varieties  of  the  disease,  to  which  the  names  typhoid, 
bilious,  puerperal,  rei'^urrr'ut,  pythtgrmc,  and  cercbrril  havo  been 
applied,  are,  m  our  opinion,  either  not  sunicieiilly  well  dclined  or 
not  so  commonly  met  with  in  this  country  as  to  refjuire  detailed 
consideration. 

8.  The  influence  of  complications.  —Of  the  conditiouH 
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acitecedftil  or  ijubsequent  to  the  ouset  of  the  attack  whicb  may 
modify  its  course,  the  more  lui|>ortant  are  broncliilifl,  eniphyaema. 
pleuritic  effnaion  and  empyema,  pericarditis,  endoe-arditis  and 
myocarditis,  meningitis,  chronic  rtmal  disease,  and  parotitis. 

CV)m plication 8,  although  of  rare  occurrence  in  ]uteumonia,  are 
of  grave  import^  the  mortality  of  cases  in  which  they  occur  being 
nearly  fo^iir  time»  greater  than  in  uncomplicated  casein  (Hnss). 

(1)  iiraiichitis.—  V/hen  widely  diffused  this  \s  a  serious  com- 
plication, as  it  causes  markod  dyapno'a.,  and  tends  to  increase  the 
strain  upon  the  right  caviiies  of  the  heart.  The  cough  is  more 
frequent  and  less  hacking,  and  uspectomtion  is  more  abandant  and 
mucoid.  Paroxysmal  attacks  of  dyspnoea  of  the  true  asthmatic 
type  may  Iw  present  in  such  cases. 

(2)  ICmpkyseina  and  bronchitis  existing  1>efore  the  attack  will 
increase  the  gravity  of  the  prognosis,  owing  to  the  effect  ihey 
produce  upon  the  right  ventricle,  and  to  the  tendency  to  cardiac 
EiluTf  and  pulmonary  engorgement  thereby  entailed. 

(8)  Vleurii'c  effusion,  followed  as  it  often  is,  especially  in 
ciiildren,  by  empyetiui,  ia  a  condition  likely  to  be  overlooked  unless 
careful  daily  examination  of  the  chest  is  made.  The  etl'uaion  may 
b«  primarily  serofibrinous  or  hu-monhagic.  The  effect  of  this 
complication  upon  the  course  of  the  disease  is  to  render  the  crisis 
incomplete,  and  to  delay  convalescence. 

When  tubular  bn.'ftthing  is  followed  by  complete  absence  of 
respirator)-  sounds,  vocal  fremitus  and  resonance  being  diminished  or 
absent,  it  must  not  hastily  be  concluded  that  an  effusion  has  taken 
plawj  into  the  pleura.  In  a  case  of  apex  pnouinouia  recently  observed 
rbe  occurrence  of  ttiese  signs  led  to  puncture  with  a  trocar.  No 
Huid  was  withdrawn,  and  pu.'^t-mortuni  the  lung  was  found  to  be 
soHd,  the  bronchi  tbroiigbout  the  area  of  consolidation  being  filled 
with  solid  fibrinous  cyliuders^'  massive  pncinnonia."  Such  cases 
are  usually  of  a  severe  type,  and  often  have  a  fatal  termination. 
Similar  physical  signs  have,  however,  been  observed,  when  it  was 
proved  on  post-mortem  exaiuinjition  that  the  bronchi  did  not 
contain  solid  casts.  The  obstruction  in  such  cases  may  have  been 
only  temporary,  aud  due  to  the  presence  of  mucus.  The  position 
of  the  cardiac  apex  Is  an  important  guide  to  the  presence  of 
Huid.  In  children  tubidar  breathing  often  continnaa  audible. 
notwithstanding  the  presence  of  a  considerable  efTu^ion  in  the 
pleura. 

(4)  Pericarditis  h  a  grave  complicntion  of  pucnmonia,  more 
than  half  the  case.^  in  which  it  occurs  pruving  fatal  (Huss).  Like 
that  last  describL'd,  it  is  apt  to  be  overlookeii,  but  its  presence  may 
be  Busppctfld  from  the  position  a.s,sunied  by  the  patient,  who  often 
prefers  to  be  propped  up  by  pillows  instead  of  lying  flat  uihjii  his 
back  as  in  uncon^plicaled  cases.  .■X  '  to-and-fro'  friction  sound  will 
be  present,  and  remain  until  the  effusion  has  become  extreme.  It 
must  be  remembered  thai  an  intiammation  of  the  pleura  overlying 
the  heart  may  givt-  rise  lo  a  friction  sound  hnvmg  a  *  to-and-fro  ' 
character. 
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In  cases  conii)lJcate(l  by  periciirditis  the  crisia  ia  often  inconipleto 
taxd  the  pjTc-xiai  porioil  prulongt-d.  The  relative  frequency  of  the 
«0SDC)atinii  of  poricarditiB  with  right  and  lofl-sided  pneumonia  is 
couitidered  tinder  Complications  {ttifr  p.  209). 

(5)  Myocardial  changes  are  present  in  aI]  cases  of  severe  peri- 
carditis,  hut  they  may  occur  independently.  Tht-ir  presence  may 
be  auepected  when  there  h  marked  weakness  of  the  heurt's  action, 
with  evidence  of  engorge  mom  and  irdema  of  t)u-  lung. 

(li)  Acute  endocarditis  ia  a  somewhat  rare  but  Herious  com- 
plication  of  pneumonia ;  it  may  be  eithur  of  the  simple  or  ulcerative 
variety  (eee  p.  20!>),  and  tither  pyimary  or  engiufted  upon  chronic 
endocardial  changes. 

(7)  Delirium  trcincns  is  one  of  the  most  grave  complications  of 
pneumonia,  as  it  implies  excessive  indulgence  iii  alcohol,  with  the 
defective  resisting  power  and  visceral  changes  which  such  a  haiiit 
necessarily  induces. 

|8)  MeHiit<^iti»  is  a  rart'  but  almost  invariably  fatal  com- 
plication. 

(!))  Chronic  nephritis  tends  markedly  to  iiicrpaso  prostration, 
and  to  mask  the  more  acute  symptoms  of  pnmuitonia.  Granular 
Iddneyt  as  already  stated,  is  frequently  found  after  death  from 
pnenmonia,  when  the  presence  during  life  of  rhronic  renal  dliteaae 
baa  been  unrecognised. 

1 10)  rariytitis  deserves  mention  on  account  of  its  gravity, 
recovery  in  cases  bein^  exceptional  when  this  complication  is 
present. 

A  painful  and  rnpidly  extending  swoltiiia  appcarsi  hohind  the 
ram\i8  of  the  jaw  ;  suppuration  (jiiickly  occui-i,  and  may  he  followed 
by  gangrene.  The  atTection  may  appear  during  the  later  part  of 
tbe  pyroxial  poriotl,  or  after  the  crisis.  It  is  most  commonly  mot 
with  in  patifnts  over  sivty  years  af  age. 

It  may  be  mentioned  here  that  parotitis  of  thi.'i  type  differs  from 
a  similar  affection  occnmng  as  a  complication  of  cji>es  of  abdominal 
diflease,  as  in  such  cates  suppuration  is  rare ;  and  if  sup|>urjitio]i  does 
not  occur,  the  prognosis  is  favuuruble. 

Acute  nephritis,  jaundice,  laryngitis,  tonsillitis,  and  other 
complications  are  scarcely  of  sufficient  importance  to  require  de- 
.ficription. 

.J.  K.  V. 
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DIAOKOSIS 

In  typiciil  cases  the  (liagnoais  of  pneumonia  rare-ly  presents 
much  diJliculty,  but  if  the  piitient  is  seen  at  a  veiy  early  period 
it  may  ho  nocossary  to  mait  until  the  physical  signs  appear 
before  fxpressiug  a  ponitivt^  opinion.  A  suJil^ii  and  rapid  rise 
of  temperature,  pt-rsistiiig  after  a  sovore  rigor,  should  suggest 
pueuraonia,  if  there  is  no  atlectiuii  of  the  throat  Co  account 
I'or  the  symptoms.  The  appearanee,  defubitus.  cough,  spiiia, 
altered  piilse-regpiration  ratio,  and  severe  pain  in  the  sido,  together 
with  the  physical  signs  uf  consoliciation  of  tbe'lun^,  constitute  a 
oliniical  picture  whirh  cancot  wpI!  be  mii^taken. 

Pneumonia  of  the  k[*x  is  tjiuoIj  more  likely  to  be  overlooked 
than  basic  pneumonia.  This  arises  partly  from  thi-  fact  Uiat  it  is 
comparatively  rare,  and  thorefore,  alttiougli  the  symptoms  suggest 
the  correct  iliaj^'iiusis,  attt'iilioii  iii  ilirifted  to  the  base  instead  of  the 
apex  ;  partly  from  the  invinl  fact  tliat,  uiieii  it  patient  sits  up  in  bed 
ami  his  nigh t-f^oun  is  pulh*fi  up  to  his  ghouUlers,  the  small  area  of  the 
upper  lolie  (see  lij^.  '.fH,  \>.  :s5'2|  whifli  abuts  posteriorly  is  covered 
and  may  escape  exaujination.  We  have  knowu  apex  pneumonia  to 
he  recognisable  by  physical  signs  in  the  supraspinous  fossa  for  two 
days  before  any  ctrlain  slgnjn  were  prex^'jit  beneath  the  i-lavicie. 

The  pliysical  dia^'nosi-^  of  consolidated  lung  from  fluid 
in  the  pleural  c&vlty  may  be  very  simple,  or  prc^-entdifticulties 
only  to  he  snhtd  by  piuicuuitjg  the  client  ;  but  these  dilTicullies  do 
not  often  ari-<e  in  the  dingnosis  of  ^ticiimouio  from  acute  pleuriifi/ 
with  effusion.    This  is  not  a  distinction  without  a  diftWence,  for 
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consolidation  of  the  lunt;  ma;  be  due  to  other  caut^x  than  pneu- 
monia, and  ftuid  in  the  pleura  is  not  necei^arily  the  result  of  aciitti 
pleurisy. 

Uefore  discagaing  the  question,  we  desire  to  emphasise  twu 
fact*? :  first,  that  inspection  U  one  of  the  vmjit  impoitunt  step:!  m 
phtfitical  diatjnosis  ;  secondly,  that  the  posillon  <>/*  fh(^  cttrdiac  apex 
IS  the  key  to  the  diaguc^ia  of  nearly  lUl  the  aflfeclious  both  of  the 
lung<4  and  of  the  heart. 

We  shall  compare  two  typical  cane^ — one  of  pneiimonia  of  the 
right  lower  lobe,  and  another  of  acute  pleurisy  with  cfi'ii-^ion  on  the 
right  fiide. 

In  pneumonia,  on  inspection,  the  movement  of  the  attectod  Ride 
is  limited,  but  less  so  than  in  pleurisy  with  etTusioii,  whilst  the 
increai«d  moTemcnt  of  the  opposite  ^^ide  in  the  latter  rendition  is 
more  marked  than  in  pneumonia.  There  is  no  rounding  of  the 
aide,  or  flattening  or  bulging  of  the  intsriDstal  spacer* in  pneumonia. 
and  the  ap«x  beat  of  the  heart  \v>  not  displaced. 

Palpation, — Vocal  fremitus  is  usually  increaHetl  over  consolidated 
lung,  but  diminished  over  the  site  of  a  pleural  effusion.  If,  however, 
pleural  adhesions  over  limited  areas  existed  prior  tn  tiie  attack 
of  pleurisy,  the  lung  may  be  held  in  partial  contact  with  the  chest 
wall,  and  may  act  us  a  conductor  of  the  laryn^^cal  suunda  to  any 
point,  or  yield  normal  or  modified  breath  sounds. 

The  liver  is  not  displaced  downwards  in  pneumonia,  it  may  bo 
in  pleurisy  with  effusion,  but  only  if  there  is  a  ponitive  preHsttro 
within  the  ca^'ity  of  the  pleura. 

Perd'Mssfow.— The  percussion  note  is  dull  in  both  affections,  but 
the  loss  of  resonance  in  more  complete  in  pleurisy,  and  the  aense  of 
resistance  is  greater.  Iti  pneumonia  the  area  of  ditluess  curro- 
aponds  to  that  of  the  lower  lobe,  whereas  in  pleurisy  with  offuaion 
the  upper  limii  of  the  dnll  area  pre»enta  a  curve  with  the  highest 
point  in  the  axilla.  Sub-tympanitic  resonance  (skodaic  note)  may 
be  elicited  beneath  the  clancle  in  both  affections,  but  is  more  often 
present  in  pleurisy  with  effusion.  It  is,  however,  absent  if  the 
effusion  is  so  large  in  amount  a<<  to  completely  fill  the  pleural 
cavity. 

Auscultation. — The  breath  sound  is  tubular  in  pneumonia  or  may 
poeseas  a  metallic  quality ;  whereas  in  pleuritic  effusion  the  breath 
sottndisabsentaua  rrde.but  tubular  breathingmaybeaudilile  through 
an  effusion,  a  condition  more  often  present  in  children  than  adults. 
Crepitation  may  be  present  in  imeunionia  but.  not  in  pleurisy,  and  is 
well  marked.  A  pleural  friction  sound  may  bo  present  in  pneu- 
monia, accompanied,  as  it  usually  i.->,  by  pleurisy,  but  will  not  Im 
audible  over  the  iiite  of  a  pleural  effusion,  although  it  muy  be 
present  above  tbe  upper  level  of  che  Huid.  iJronchophony  is  usually 
well  marked  in  pneumonia ;  in  pleurisy,  whispering  pectorilufjuy  or 
cegophony  may  be  present. 

Meniurati*m. — There  is  little  or  no  increase  in  the  measurement 
of  the  affected  as  compared  with  the  unaffected  side  iu  [ineumunia, 
but  there  may  be  a  marked  increa.sc  in  pleurisy  with  cITuslou. 
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The  above  in  not  intended  as  an  exhaustive  utat^inent  of  the 
physical  signs  whtoh  may  be  met  with  in  the  two  affections,  but 
only  of  such  as  ayp  present  in  typical  caeca. 

Lobar  caaeoua  tuberculosis  by  wliicli  term  (vide  p.  S86l 
WQ  indicate  a  rare  affection  in  which  a  whole  lobe  of  a  hing 
hecomea  rapidly  solid  from  tiibercuhir  disease — may  tdmulate  pneu- 
monia both  in  symptonia  and  signs,  and  it  often  happens  that  the 
nature  of  the  case  is  not  at  first  redogni^sed.  Theabf^ence  of  'crisis  " 
and  the  continuance  of  pyrexia  and  consolidation  suggest  at  a  later 
period  an  examination  of  the  sputum  for  tubercle  bacilli,  the  dis- 
covery of  which  at  once  settles  the  diaj^nosis.  In  doubtftJ  cases 
repeated  examinations  should  be  made,  as  mitil  softening  commences 
the  bacilh  will  probably  not  be  found. 

A  large  hfflmorrhagio  infarction  of  the  lungs,  with  acute 
plsorisj  aud  etfusion,  occurring  in  a  va&e  of  chronic  valvular 
disease  of  the  heart,  is  a  condition  which  we  have  on  several  occa- 
sions Been  mistaken  for  pnoumoniii. 

The  first  point  which  should  attract  notice  in  such  a  c^se  is  that 
the  patient  will  almost  certainly  be  sitttn;^  up  in  bed.  It  is  a  good 
rule  never  to  come  to  a  diagnosis  of  tononqA hated  pneumonia 
when  the  patient  is  in  that  position.  The  '  erect  posture,'  of  a  weU- 
known  and  most  valuable  textbook  of  medicint^,  as  descriptive  of 
the  typical  decubitna  in  pneuinoniii  is  surely  an  oversiifht. 

DuIneKs  on  percussion  over  the  iirt'ected  aide  and  marked  tubular 
breathing  over  the  consolidated  area  are  usually  present.  The 
voeal  fremitus  may  be  absent  towards  the  spine.  Kucb  caaes  are 
often  too  ill  to  bear  the  movement  which  is  reijuired  to  carry  out  a 
careful  examination  of  the  back  of  tlie  chest.  The  cardiac  apex 
may  be  difiplaceil,  but  it  should  bu  possibk-  to  determine  the  presence 
of  the  valve  lesion  if  that  is  not  ah-eady  known. 

Typhus  fever  is  so  seldom  .neen  nowadays  that  it  is  rare  for 
it  to  be  jnistuken  for  pnt^unionia. 

Typhoid  fever.  -I'be  asthenic  forms  of  pneumonia,  which  are 
due  in  many  c-ases  to  septic  inlcclion  and  are  accompanied  by 
marked  prostration,  are  liable  to  bt'  mistaken  for  typhoid  fever.  The 
presonea  of  hcrpen  ott  the  lips,  and  of  aiffns  of  consolidation  of  the 
lung^  are  the  most  important  lUstinj^niixhing  features  of  pneumonia 
as  compared  with  typhoid  f^^vir.  Pneumonia  may,  it  is  true,  occur 
as  a  complication  of  typhoid,  but  it  does  so  in  tbe  later  stages  of 
that  disease,  whilst  the  f|iiestion  of  diagnoairi  almost  always  arisea 
at  an  early  period  of  the  case. 

Meningitis.  -The  cerebral  symptoms,  such  as  headache  and 
delirium,  by  which  the  onset  of  pneumonia,  especially  of  the  apex 
of  the  lung,  id  sonietijne^  accompanied  in  children  may  for  a  time 
suggest  a  diagnosis  of  meniuji^itia,  either  simple  or  tuliercular.  It 
ii?  nuportant  to  bear  in  mind  that  in  most  acute  diseases  headache 
as  a  rule  subsides  wben  delirium  appears,  whereas  iji  meuiugitis 
headache  and  deliriunt  are  present  together.  The  other  symptoms 
which  mark  the  stage  of  '  cerebral  irritation  '  in  meningitis,  Buch  as 
the  peculiar  cry,  the  curled-up  attitude,  the  retraction  of  the  head 
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mod  d  the  &bdomen.  the  Tomiiing  witlioiit  causo,  anil  the  intoler- 
mace  at  li^t.  uv  n^tuJlv  abN>nt  in  pneuinoDia. 

From csdema of  the  Uid>;  pneumonia cim iisnally  l>c diati»giiished 
by  Uie  abMSiee  of  fever  and  of  the  Mgn*  of  complete  consolidation. 
AjIIkm^  tharceonance  of  the  percussion  note  mav  Ik*  tnipairvtl  at 
OfiA  or  both  ba5e9,  there  U  not  the  same  degree  of  dulnos^  m  in 
pDeamoma.    The  breath  sonnds;  in  n-dema  are  feeble.    Crepitation 
mdistiogiiiahahle  from  that  of  pnenmonia  may  W  present. 

From  oollapae  of  the  lung,  a  condition  wliii-h  inav  in  chil 
dnn  affect  a  whole  lolw.  the  diairnosia  is  often  difficult.  Tho  teinjw- 
mtan  is  tower  than  in  pneumonia.     The  affected  side  in   ca.'ae?  of 
eoUapse  is  retracted,  tlie  breath  sounds  are  absent ;  or  if.  aa  is  some- 
timce  the  case,  they  are  present  and  of  bronchial  or  tubular  quality, 
the  sound  gives  the  imprenision  of  l>eing  condncttxl  from  a  diHtiincc. 
The  Tocal  fremitus  and  resonance  are  dlininiahed  and  adventitioun 
soimds  are  absent. 

PllOr.NOSIS 

In    forming    a    forecast    of   the    probable    jhsuc    of   a    rn^o 
of  pneumonia   many    factors  have  to  be  conKidered,  and  much 
depends  npon  the  capacity  to  recognise  the  t^igns  of  JauKer,  which 
pan  only  be  acquired  by  careful  observation  at  the  bodstdo. 
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inddcin^  natural  sleep  renders  the  ubb  of  hypnotics  unneccsflary ; 
that  thtj  improvement  in  the  pulmonary  condition  obviates  the 
uece&sity  for  venesection  ;  uud,  lastly,  that  it  secures  a  more  rapid 
OOnvaleaceucQ. 

AVe  approuched  the  trial  of  this  method  of  treatment  with  a 
strong  bias  in  its  favour,  the  result  of  long  experience  of  the 
extreme  \*alue  of  antipyretic  meagures  in  typhoid  fevor,  the  clinical 
aspect  of  that  disease  having,  in  our  opinion,  been  almost 
revolutioniaed  by  their  nse.  Notwithstanding  this,  however,  we  are 
now  unable  to  give  it  more  than  a  qualified  support  in  pneumonia. 
Dr.  Lees  has  strongly  advocated  the  use  of  the  icebag,  and  we  have 
epitomised  above  the  claims  which  he  puts  forward  in  its  favour. 
That  the  application  of  an  icebag  lowers  the  temperature,  and  in 
some  v&ees  ^ves  marked  relief  to  pain,  may  be  rt^adily  admittedr 
and  we  have  frequentlyobaervt-'d  that  apon^auK  the  surface  of  the  body 
for  from  ten  to  fifteen  minuter  at  a  ttme  with  water  at  a  tempera- 
ture of  80°  F.  is  grateful  co  the  patient,  anil  that  it  lowers  the 
temperature,  relieves  restlessness,  and  promotes  sleep. 

It  may.  we  think,  be  fairly  claimed  for  tho  moderate  and  jndicionB 
use  of  antipyretic  measures  in  pneumonia  that  the  results  obtained 
are  as  good  as  those  from  any  other  mode  of  treatment  at  present 
adopted  ;  but  wr  are  still  uncominced  that  the  course  of  the  disease 
is  decidedly  inlhienced  by  the  systematic  application  of  cold  to  the 
surface  of  the  body.  'J.  he  moro  active  antipyretic  drugs,  in  doses 
sufficient  to  influence  the  temperature,  are  decidedly  depressant 
in  their  effects,  and  should  not  in  our  opinion  be  employed. 
Possibly  in  an  early  stage  of  the  dSseane  they  may  sometimes  give 
rehef  by  inducing  sweating,  and  in  small  doses  in  combination  with 
quinine  they  may  he  usnful  as  an  adjunct  to  sponging. 

For  the  treatment  of  ki/j't'ipifriTia — by  which  is  meant  a 
temi>erature  of  10G-H°  and  over — the  ice-cradle  is  preferable  to  the 
cold  bath,  as  its  use  does  not  liisiurb  the  patient.  If,  however,  the 
temperature  cannot  he  controlled  by  this  means,  the  ice-pack  should 
be  used,  or  a  bath  at  80°  !■'.  givt-n  for  about  ten  to  fifteen  minutes. 
If  the  course  of  the  fever  is  carefully  watched,  and  sponging  resorted 
to  when  the  temperature  rises  above  lOP  F.,  the  necessity  for  more 
severe  anti-pyretic  treatment  may  be  obviated. 

The  tendency  to  cnrdinc  failun',  which  is  e^ide^ced  by  a  feeble 
and  irregular  pulse  and  signs  of  increasing  distension  of  the  right 
ventricle  with  blueness  of  the  lips,  may  be  met  by  the  early  use  of 
oxygen,  as  recommended  by  Sir  K.  Douglas  Powell,  who  has  pointed 
out  ^  that  this  ]iK)St  v-aluable  agent  is  generally  employed  too  late  in 
the  disease  to  be  of  any  but  temporary  service.  Carbonate  of 
ammonia  and  digitalis  should  be  given  at  the  same  time  with  a  like 
object,  In  a  very  severe  case  of  double  pneumonia  recently  under 
our  care  in  a  boy  aged  11,  oxygen  wat;  used  at  an  early  period, 
and  its  beneficial  effect  upon  the  pulse  and  respiration  wad  most 
marked. 

'  Unt  Mtd.  Jour.  Nov.  H.  liti(5.  p.  IIM. 
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It  is  under  sueli  circuiusUuices  tliut  stimulanis  are  iivedt;<l,  and 
they  may  be  re»|uired  in  lar^'e  doses,  cy.  six,  eight,  twelve,  or  even 
tventy  ounceH  of  brandy  in  the  twenty-four  hours.  Whilst  fully 
convinced  of  the  iiL-ccs^lty  oiid  valu^  of  slimulauts  in  the  treatment 
of  pneumonia,  increasing  experience  has  convinced  the  writer  that 
the  practice,  in  which  he  was  educated,  of  a<!ministering  thera  in 
large  doses  and  as  a  maltir  of  routine  hi  all  cases  of  pneuuionia.  is 
both  imnecessar}'  and  harimful,  anr)  that  much  irjury  may  he  done 
by  the  over-atiuiulatiou  uf  a  weuk  heart.  V>y  giving  alcohol  and 
digitalis  together,  the  temporary  stimulant  effect  upon  the  heart  of 
the  former  and  more  permanent  ami  tonic  effect  of  the  latter  are 
best  obtained. 

In  addition  to  the  mcasuixs  already  described,  strychnine  by 
bypo<iermic  injection  fgr.  -'„  .,'^  i  and  caffeine  are  valiiai)le  cardiac 
touicft  which  may  be  used  at  the  same  time  ag  inhalations  of 
oxygen  in  endeavouring^'  to  maintain  a  failing  heart. 

Violent  delirium  at  a  late  ^tage  uf  the  disease  is,  as  already 
stated,  a  most  dangerous  condition,  and  is  usimLly  an  indication  for 
the  administration  of  stimulants.  Sir  R.  Douglas  Powell  has  laid 
■trets  upon  the  value,  under  these  eircumstances,  of  a  large  dose  or 
fnqoently  repealed  doses  of  alcohol  given  ^ith  food,  followod  by  a 
hjrpodermic  injection  of  mnrphine  and  atropine.  In  a  rievert  casL> 
of  apex  pneumonia  recently  under  our  care,  with  marked  hut  not 
rialent  delirium  and  almost  inces^nt  hiccough,  a  hypodermic  in- 
jwtion  of  morphine  wa."  follinved  by  sleep,  the  gradual  diHiippearance 
of  the  hiccough,  and  hy  reccivery.  Its  administration  appeaJL-d  to 
be  the  determining  factor  in  the  caw. 

PericiirdUvi  complicating  pneumonia  is  always  an  indication 
tbat  the  attack  is  ol  a  severe  type,  and  calls  fur  the  administration 
of  stimDiants. 

Diarrha^  is  rarely  a  prominent  symptom ;  if  severe,  it  may  be 
chedwd  by  the  administration  of  Dover's  powder. 

^lien  at  a  late  stage  of  the  disease  there  is  evidence  of  fxfcnil- 
img  impliratmn  of  the  lian/  with  prostriitinn,  perchloriilo  of  iroji  in 
Inge  ooees  has  been  found  of  service. 

Cytnosis  and  siLrnn  t>f  over-dii^teiision  of  the  right  side  of  the 
heart,  with  epigastric  pulsation  and  prominence  of  the  jugular 
s  mad  a  small  and  iiTi-gular  piitse,  are  indications  for  tfucfu-vtioit, 
R£ef  is  generally  gi\fcn  when  si\  or  eight  ounces  of  blood 
been  withdrawn.  The  improvement  is  perhaps  most  obvioua 
m  cans  accomparied  hy  or  follovnng  u{>oa  bronchiiis,  hut  un- 
ftwtmtely  it  is  us  a  rule  of  only  sliort  duration. 

Dt  G.  W.  Balfour  strongly  udvocates  the  use  of  chloral  (gr.  10) 
MaUned irith  infusion  of  digiiali.^  (^sst  every  four  hours  during 
Avpoiod  of  pyrexia,  double  the  ijuantity  of  chlonil  being  given 
tm  tbe  first  dose.     It  is  claimed  for  this  treatment  that  it  ^voa  the 

e'  Bt  most  relief  from  hi^  sufferings,  favours  an  early  crisis,  and 
no  drawbacks;  and  that  if,   by  its  use.  the  mortality  is  not 
•■■■ished,  it  is  certainly  not  increased.     Hy  the  combination  with 
fitilis.  the  mldoulJtedi^   depressani  effect  of  cliloral  upon    the 


234  THE  l^ISEASES  OK    IHE   LUNGS 

he>Art  and  respimlion  ifi  counteracted,  but  when  not  so  combined  its 

xLdininiHLralion  is  not  nuaLtended  vritli  dangcT.  Wc  :tra  anabk'  to 
spealc  from  personal  expmence  of  the  valac  of  this  mode  of 
treatment. 

After  i\m  crisis,  if,  as  i»  oft«u  the  case,  re^i^olution  makes  slow 
progress,  or  if  ihe  lung  coutmufs  solid,  or  a  pleural  efl'usion  should 
remain,  ofiual  parts  of  the  lininifnt  finct  lint'iiire  of  iodine  sboiaid 
be  painted  over  the  side  atVected.  This  may  lie  done  every  inoniinR 
for  several  successive  days  until  some  irritation  is  produced,  and 
subseiiUL-titly  repeated  at  longer  intervals  acconlin;^  to  thecondiliou 
of  the  skin,  the  susceptibility  of  which  to  ihe  action  of  iodine 
varies  greatly  in  different  individuals.  If  resolulion  is  long 
delayed,  the  syrup  of  the  ioditle  of  iron  wiih  quinine  may  be  given. 
A  cotton-wool  jacket  .should  be  worn  until  recovery  is  complete. 

With  convalescence,  appetite  quit-kly  returns,  and  should  be 
satisfied  by  a  liberal  diet-  Tonics  such  as  iron  and  quinine  should 
then  he  pn*scribed.  After  an  attack  of  pneumonia,  a  stay  for  a  time 
in  a  bracing  air  is  generally  advisable. 

The  treatment  of  ab^^ccBS  of  the  lung  and  of  puhiiouary 
gfingrene  is  cnnsidered  elsewhere  Wide  pp.  213  iind  250). 

Aittitoj'iitri'dltitcfit. —  Tlje  increasing  evidence  in  favour  of  its 
luicrubic  origin  has  naturally  leil  to  the  ii]cln.iion  of  pneumonia 
amongst  the  diaeases  to  which  serum  treatment  is  applicable,  and 
everyone  must  share  in  the  hope  that,  at  nn  distant  date,  this  mode 
of  dealing  with  the  disease  may  come  within  the  laijge  of  practical 
therapeutics. 

There  are  two  possible  sources  of  the  serum.  It  may  be  obtained 
from  the  blooil  of  a  patient  who  has  recently  passed  through  the 
crisis  of  tile  disease  or  from  an  animal  rendered  immune  to  the 
dji^easi'  by  inoculation  with  a  {gradually  increasing  dose  of  the 
pneuniococcus.  It  is  iiatumll}  to  tlie  latter  source  that  we  luuMt  look 
for  a  supply  of  tlie  materinl  if  the  treatment  liecomes  available  for 
general  nee.  .■\.t  prteent  the  uu-tliod  can  hardly  he  said  to  have 
passed  beyond  the  ex|n-ri mental  stage.  Dr.  Washbourn  bus 
succeeded  in  'standardising;'  the  untitosin,  i.e.  in  obtaining  a 
aeruni  of  unifonn  strength,  ho  that  the  dose  administered  is 
accurately  Ltiiun'n.  This  is  an  important  step  in  advance,  und  a  certain 
number  of  severe  casfs  havi'  lieen  ihua  ireiited,  and  recovery  has 
CcUowed.  Whf'tliLr  this  Eavourahle  result  is  to  be  attributed  to  the 
trcatmt:nt.  aLlnpted  it  is  as  yeliiu  possible  tu  say,  but  the  reiiults  appear 
to  be  ileeidedly  encouraging.    No  ill  etlccts  have  followed  its  use. 

Recent  experience  has  shown  how  exireraely  undesirable  it  is 
that  a  remedy  of  this  nature  nhoulil  be  genendly  employed  until  it 
has  been  most  carefully  tested  I'y  persons  competent  to  form  an 
opinion  of  its  value.  It  is  to  be  hoped  tliat  tlie  mistake  will  notbe 
repeated  in  the  Ireatuicnt  of  pnetiniouia. 

Local  applications.  The  severe  pftin  which  often  accom- 
panies the  onset  uf  pneumonia  is  probably  due  to  thi?  stretching  of 
Uie  inflamed  pleura  by  the  engorged  lung.  It  may  be  iutcuso,  when 
no  friction  sound  is  audible.     As  already  stated,  it  may  be  relieved 
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by  the  application  of  an  irttbag,  but  we  confpsa  to  a  preforenco  for 
tfae  itae  of  lefKrhe!<  followed  hy  ihe  application  uf  a  large  lintteeil- 
Qjeal  poultice.  Pouliiccs  arc.  it  is  true,  somewhat  out  uf  (ashiou, 
bnt  we  have  seen  nn  r{>ason  to  discard  them,  except  in  Rcmo  casBR 
in  children,  when  their  welxht  is  an  objection,  as  tending  to  impede 
the  movements  of  the  cheat.  I'atienta  frequently  express  their 
appreciation  of  them,  and  we  cannot  rememher  to  have  heard  a 
complaint  again.st  a  well-made  poultice.  Thev  should  be  targe  and 
light,  pioix'rly  secured  in  position,  aud  changed  every  two  or  three 
hoars  during  the  day,  and  at  rather  longer  intervals  during  thp 
night.  These  details  are  important,  and,  if  attention  Lu  them 
'Cannot  be  secured,  it  \n  far  better  to  cover  the  atfected  side  with  u 
layt*r  of  cotton  wool  heated  at  the  (ire  an<l  sprinkJod  with  a  stimu- 
latiug  liniment.  When  for  any  reason  the  use  uf  puulticeB  is 
di  scon  tinned,  a  cotton-wool  jacket  should  be  worn. 

J.  K.  F. 
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It  ha*i  long  bcteii,  ant]  in  the  opinion  of  Boine  writers  is  still,  an 
Dpcii  <|ueatio]i  wbtitbcr  au  attack  of  pneumonia  is  ever  followed  by 
perniauent  induration  of  the  lunjr.  That  n  point  of  this  nature 
.-ihoald  remuin  undecided  in  connection  with  a  diseH.se  of  Buch 
frequent  occiirrfinct  as  pnenraonia  i.s  in  itself  a  proof  that  such  a 
8e<|uenue  of  events  must  be  infinitely  nire.  We  entertain  no  doubt 
that  it  does  occur,  but  it  can  liardiy  fall  to  the  lot  of  any  individual 
to  observe  more  than  a  very  few  cases  of  the  kind.  Mention  huR 
already  been  made  {ride  [>.  2lK))  of  a  case  wliich  was  observed  by 
the  wriLcr  in  a  youth  who  had  had  seven  previous  attacks  of 
pneumonia,  for  nioKt  of  which  W-  had  been  an  in-patient  in  the 
Middlesex  Hospital,  and  who  left  cotivaleseent  after  the  last  attack, 
but  with  signs  of  induration  of  the  apex  of  the  left  lung.  The 
breath  sounds  at  this  apex  were  alnioHt  cavernous  in  4[uality, 
although  there  had  been  no  signs  of  softening.  They  wero 
probably  due  to  thi-  dilatation  of  a  bronchus, 

In  the  few  undoubted  cases  of  this  kind  recorded  in  medical 
literature,  broncliiecta^iis  ha^  generally  been  found  at  the  autopsy, 
death  having  in  some  been  due  to  an  acute  septic  bronchopneumonift 
followed  by  gangrene. 

In  others,  bronchiectasis  has  been  absent,  or  present  to  a  very 
'slight  degree  only,  ^ud  the  condition  has  resembled  that  found  in 
the  cases  about  to  be  described,  the  clinical  history  of  which  differ* 
somewhat  from  that  of  true  pneumonia. 
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StBACUTE   INDURATIVE   PNEUMONIA  (Primabv 
Pabencuymatols  Pnevwonia) 

The  former  of  Uie  above  terms,  wbicli  appears  to  be  prefcrftblt;, 
was  suggested  by  Dr.  Percy  Kidd,'  the  latter  by  Bnbl,  and  is  adopted 
by  Heitler.* 

These  cases  present  certain  features  hitherto  rarely  rccognitjcd 
in  addition  to  their  mode  of  termination,  by  which  they  are  ditferen- 
tiated  from  acute  pneumonia. 

The  chief  points  of  difference  may  be  thus  summarised  :— 

(1)  The  onset,  although  sudden,  and  accompanied  by  chills  or 

rigui-s,  is  not  marked  by  the  single  severe  rigor  of 
pneumonia. 

(2)  The  illness  immediately  following  is  not  of  the  severe  and 

acute  character  of  pneumonia.  Tlie  patient  may,  for 
example,  be  able,  although  fueling  ill,  to  leave  bis  bed  od 
the  second  day.  The  prominent  symptoms  are  fever, 
dyspiDcra,  a  rapid  pulse,  and  coiigli.  Herpes  may  be 
present. 

(8|  The  accompanying  pyrexia  i?  not  so  marked  as  in  pneu- 
monia, and  there  may  be  complete  rtimismion  of  the  fever 
for  short  periods. 

(i)  There  is  no  critical  fall  of  tomporature. 

(5)  The  sputum  may  contain  bbxid,  but  rarely  presents  the  true 

rusty  character.  It  is  abundant  in  quantity,  and  has  a 
decided  tendency  at  a  later  stuge  to  bftconie  futid. 

(6)  Diarrha-a  is  a  more  common  symptom   than  in  the  acute 

disease. 

(7)  The  physical  signs  of  con-iolidation  of  the   lung   do  nut 

appear  to  be  so   rapidly  developed  as   in   the  ease  in 

pneumonia. 

1 8}  In  pneumonia  the  constitutional  symptoms  tend  gradually 

to  diminish  in  severity  when  the  exiidKcinn  in  absorbed, 

even  though  tlie  lung  has  rccnained  t^uUd  fur  a  prolonged 

period ;    but    in    subacute    indurative    pneuiuonia    con- 

Rolidation  per.■4ist^,  while  the  general  condition   of  the 

patient   beconi'es   progressively   more    unfavourable,  and 

putrid  hronchitis  jmd  gangrene  arc  very  Uable  to  precede 

a  fatal  termination. 

Morbid  anatomy.  — Pleural  adhei^ions  are  present  over  the 

consolidated  lung.     They  may  be  dense  and  fibrouw,  and  the  chest 

wall  may  bo  retracted  over  the  corresponding  area.     Fibrosis  and 

'•Tcavation  are  the  chief  lesions   present.     The   hhroid   change  in 

-•i  lung  ii^  lobar  in  distriliution,  but  nmy  he  prusuut  in  more  thuu 

gle  lobe  and  in  various  stages,  and  both  lun^'H  may  he  affected. 

onsolidated  part  is  airless,  shrunken,  atjd  of  hrm  conajstence, 

'  r,anrrl.  \[>Til  .\  isiio. 

'  tt'uner  Mid.  Wtxht-nKhr.  1W*4.  1«86. 


^raDuIar  on   hcctioQ,  and  either  red,  grey,  slate-grey,  or  almost 

wliitG  in  colour. 

These  t-hanges  in  colour  represent  stages  of  the  morbicl  proceRB. 

The  consolidation  may  uut  be  uulforui  tbrougbnut  a  lobe, 
patches  of  air-containing  hing  intervening  between  areas  of  in- 
duration. WheQ  fiLvities  are  present,  the  appearancen  they  present 
vary  with  the  duration  of  the  lesion.  If  it  is  of  somewhat  recent 
date,  softening  may  lio  in  progress  at  various  points,  and  the  cavity 
walls  are  raggeil  and  possiMy  gangrenous,  a  result  of  the  uecroHis 
of  the  indurated  tissue.  More  chronic  cavities  present  a  smooth 
Interior,  and  are  limited  by  n  fibrous  capsule.  Broncho- pneumonia 
and  putrid  bronchitis  may  result  from  the  inhalation  of  the 
decomposed  contenLs  of  cavitie^i.  These  ehaugen  may  occur  in- 
dependt-ntly  of  bronehiectasia. 

On  !iiu-ro>icopical  cramiiiation  the  cbange^*  obeerved  are  mainly 
of  two  kind»  :  the  one  showing  that  an  alveolar  exudation  is  in 
process  of  organisation,  the  other  that  the  alveolar  walls  and  the 
interstitial  tissue  of  the  Iuur  are  undergoing  fibrous  thickening. 

The  early  stage  of  thf  former  proct!3.H  is  beat  seen  in  the  areaa 
of  red  induration,  and  is  thus  described  in  Dr.  Kidld's  paper ; 

'  The  alveoli  containeil  roumiish  masne-*  of  a  coarsely  granular 
opaque  material,  in  which  a  few  nuclei  were  visible.  In  places 
the.^e  plugs  at  their  centre  showed  a  delicate  meshwork  of  fibrinous 
threads,  and  in  rare  iii>*tancc8  consisted  mainly  of  fibrinous  matter. 
In  e%'ery  case  the  alveolar  plugs  were  ensheatEed  in  a  more  or  less 
complete  invfstinent  of  young  connective  tifisue,  separating  them 
from  the  alveolar  wtillfl.' 

Scanty  capillary  Uood-vessela  could  be  traced  in  the  iutra- 
alveolar  connective-tissue  capsules,  and  in  some  instances  they 
were  clearly  connected  with  the  eapilltuy  network  in  the  wallg  of 
the  vesicles.  The  infnndibula  -were  filled  with  recent  fibrinous 
exudation,  containing  a  few  leucocytes  and  red  blood-corpuscIe.s, 
without  any  counective  tissue  investment. 

In  the  grey  consolidation  a  more  advanced  stage  of  the  same 
eouditioJi  was  foimd.  The  air  tiacs  were  stuffed  with  rounded 
masees  of  connective  tissue,  consisting  of  a  central  core  of  round 
and  spindle  ct-Us  with  a  meshwork  of  delicate  fibres  surrounded  by 
a  more  distinctly  libroiis  outer  zone. 

The  interstitial  tissue  showed  a  slight  ditfnse  thickening,  more 
market)  in  the  grey  than  the  red  area  ;  but  this  change  was  in- 
aiguiiicant  a^  compared  with  the  mtra-alveolar  growth.  The 
thickening  of  the  alveolar  walla  was  due  to  the  presence  of  a 
moderate  degree  of  small-celleil  infiltration. 

The  interstitial  changes  are  due  to  fibrous  thickening  of  the 
alveolar  walls,  and  of  thu  interlobular  septa  and  peribronchial  and 
perivascular  cotinettive  tissue. 

The  appearances  arc  illustrated  in  the  following  drawing  of  a  sec- 
tion taken  from  the  ease  described  by  Dr.  Percy  Kidd,  and  kindly  lent 
by  him. 

The  associated  ieuons  likely  to  be  met  with  are  hypertrophy 
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aiid  dilatation  of  the  ii;jlit  side  of  the  heart,  cbronie  nephritis, 
f»tty  or  nutmeg  liver,  and  amjloid  changes  in  various  viscpra. 

Etiology. — No  definite  alatement»  t-un  be  tntiile  as  to  the 
etiolog\  of  ihis  atFeirltou.    Alcoholism  has  been  nuted  in  some  cases. 

The  duration  of  the  cases  of  thin  nature  hitherto  recognised  ban 
varied  &oiu  live  weeks  to  uine  inunthi<.  but  it  is  poRsibte  that  tbo 
oonditiou  may  be  still  mare  chronic,  and  may  then  assume  the 
di&raeterB  described  under  Pnlmanarj  librosis  (i-tV/r  p.  'J(jU). 
Doth  has  been  due  to  cardiac  failure,  cliiTuse  septic  broncho- 
poeuznoiUA  and  gangrene,  or  chronic  renal  disease. 


Fia.  7S. — ScBACtTR  iNunaATivK  pNEOunxiA 

UaiueMMLiiiktliiiiit  rsuiUtldn 


Prognosis.  —This  is  necespurily  very  ijrrave.  Wbeii  the  sputa 
have  become  foetid  a  fatal  tcnninatJon  may  be  looked  for  within  a 
abort  period. 

Diagnosis.— Prcibabty  the    tirst   step    in    the    recuKnition  nf 

rach    a    ca^^e    will    be    fadnro    to    find    tubercle    biii-illi    in    tbo 

spDtum.      The    dia^'nosts   of    bruiicfiifttasi^    will    prnhaliiy    next 

au~""\   itself,  and  will    be   excluded  with    grcuter   dillkulty,  but 

attention  to  the  history  of  the  casu  stmuld  suHicc  for  this. 

nice  may  be  inaile  to  tlie  Hrtic-1«-  on  that   Hubjrct,  and   par- 

'ly  to  the  stage^j  through  ■wtiiL-h,  in  many  caaes.  that  atlec-timi 

{vide  p.  1H4).     There  will  bo  no  history  of  such  stages,  but, 

contrary,  there  will  be  one  of  the  mure  or  liess  sudden  onset 

"*e  of  a  somewhat  severe  character.    'Ihe  lobur  distribution 

Dons  may  RUggest  that  it  ia  a  case  of  pneumonia,  but. 


no 
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if  diffuse  septic  bronc-ho  pneimionia  or  gangi-enc  is  present,  little 
hetp  will  be  obtained  from  tlio  observation  of  the  area  aflfectod. 

Treatment. — The  general  treatment  tibould  be  tonic  and 
supporting,  luid  the  patient  should  be  ciireful  to  avoid  exposiare  to 
conditions  likely  to  givf  tn^e  to  bronchial  ratarrli.  If  the  spnta 
and  breath  are  futid,  the  u.se  of  the  creanolu  viipoiir  btilh,  as  de- 
scribed in  the  chapter  on  Hironchicctasis,  would  be  suitable.  If  the 
site  of  a  large  single  basic  cavity  produced  by  necrosia,  and  pOBsibly 
gangrene  of  lung,  could  be  diiurovered,  an  attempt  should  be  made 
to  drain  it  a»  described  In  the  chapter  on  the  Surgical  Treatment 
of  Pulmonary  Cavities. 

Any  complications  wliich  arise  should  be  treated  upon  general 
principles. 

J.  K.  F. 
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A  HORE  or  less  circumscribed  collection  nf  pn-i  within  iho  lung  may 
oecar  as  a  aecondani'  result  of  a  great  ^ariecy  uf  aifections.  In  the 
majohly  of  condiiioas  to  which  tbu  tcnu  is  uppIiL-i).  the  siniiljirity 
of  the  lesion  to  an  ordinary  '  abscc-i't '  is,  frnin  a  piuhologieal  puiiit 
of  view,  not  very  close. 

EUoIo^.^Ad  abscess  may  be  met  with  in  connection  with — 

(1)  PneumoniA  followed  by  necrosin  ami  softening  of  a  con- 

Bidorablo  area  rjf  the  con.iohdatod  lung. 

(2)  Pulmonary  tuberculosis,  wheu  a  liirge  caseous  area  under- 
>^3  rapid  disinte;?ration. 

Chronic  non-tnhercular  cavities. 

Bronchiectasis,  either  with  or  without  ulc-eratire  chanft&a 
ill  the  broncliial  walls  iind  surrounding  tissues. 
(6)  Snppuration  of  an  hydatid  cyst. 

(6)  Softening  of  a  pyamic-  Infarction. 

(7)  Pulmonary  embolism  followc-il  by  softening. 

(S)  Perforation    of  the   linijf  by  a  mali^'nani   yniwth    in    tho 

waophtigug. 
(9)  Supporation  of  bronchial  (jlands  extending  into  the  Imig. 
(10)  Kmpyo.m11  nipturint,'  intri  the  Inn;:. 
(11>  Perforation  of  the  Inn;;  by  a  niedia.-'tinat  abi^ceag. 
<12)  Perforation   by  an   abscess    extending  ihrou^h  the  dia- 
phragm. 
(13)  Injuries  of  the  lon^^. 

The  precise  nature  of  the  ksinn  present  in  most  of  ihe  above 
conditionR  in  fully  described  (d)*pwht're  in  thi?*  w<)rl< ;  it  will  thore- 
fore  only  be  necessary  to  cousidi*r  here  lliuse  to  which  thy  torni 
'»b»Ge88'  of  the  lun^  is  commonly  iipjiliiil. 

Abscess  of  the  lung  may  bt  either  sin{?lo  or  nnillipk-.     The 

K 
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former  variety  ia  met  witii  iii  pueiiUaoDia.  and  u.^  ti  lu^uk  i>l'  11111111*":^. 
such  as  fractures  of  the  ribs,  or  wounds  penetrating  the  luug,  ilikI 
in  some  other  conJitionB.  Multiple  ubscesses  are  generally  pjimuio 
in  origin,  and  are  due  to  thei  fioftcning  cf  m^i'ctiona  or  to  septic 
bronchopneumonia. 

Absce^f^cs  of  this  nature  are  ojiuall;  of  small  igi:^<>,  and,  btiyond 
the  occasional  prestncf  of  b'lnited  patchtis  of  pk^iuul  fncliau  iind 
possibly  &  graall  amount  of  ttatid  esptic  to  ration,  gire  riat-  to  no  sym- 
ptouiei  which  can  be  di-^iinguished  from  those  of  the  gyneral  condition, 
and  in  souie  ca^er^  tveu  tht'se  syiuptanis  are  absent. 

SymptamB. — Pyrexia. — During  the  period  of  formation  of  an 
acutt  j^iiliiionary  ab^cessi,  as,  for  example,  in  pneumouiav  there  ia 
continued  fever,  the  temperature  -'•'-^a  at  a  high  level :.  aubse- 
qnenlly  the  pyrtjvia  ss  of  the  hec  icirUy  obsened  when 

matter  is  retained  within  the   bi  ig  this  period  rigor§ 

may   occur.     The   discharge   ot  generally    followed 

either  by  a  fall  of  temperaturp  itsappearajice  of   the 

pyrexia. 

Expectoration. — The  sudden       ^.  on  of  a  lar/e  qnan- 

tity  of  pns,  in  which,  either  with  the  nb.  ye  or  by  the  aid  of  the 
microscope,  lung  tissue  ie  fuund,  ia  tlm  luost  characieristic  fixva- 

Etom.  MicroorgnnlsQis  varying  in  natiire  with  tii«  condition^ 
ut  generally  either  pDenmoeocci  or  jJtreptococci.  are  iarariabljr 
pre^nt.  The  expectoration  is  often,  but  not  always,  fcrtid:  but,  if 
free  from  odour  nheu  first  discharged,  it  is  apt  to  become  f<etid 
at  a  latn^r  period  if  tb^  drfiin.'ig'e  of  tliL-  f  avity  is  Dot  hw. 

Physical  signs  and  diagnosis, — The  fanvi^r  are  ex- 
tremeiy  variable.  When  signs  indicating  the  presence  of  a  cavity 
are  discovered  shortly  after  the  evacuation  of  a  Uxgt  quantity  of 
pas,  there  cannot  be  much  doubt  as  to  the  ttanure  of  tb«  c&sif ;  \x\t, 
pre\iously  to  this,  dulness  on  percussion  and  ahinec  of  breath 
sounds  may  have  i^u^^est^d  a  diagnosis  of  fdeunl  tAuiai).  The 
absence  of  dt^^pUcemeut  of  the  cardiac  apex  and  inBcanud  mslead 
of  dimiuisheti  vocal  fremitus  should,  howeTw.  ytmens  this  errar* 
Softening  in  ^reml  area^  is  acLompanied  by  Uxn  erai^ilng  rales. 
When,  iusiead  of  rupiuriug  into  a  hroncbns.  tbc  »i"^jnfss  p^rforate^ 
the  plenn  or  ihe  pericardium,  it  will  be  t«t  tfiftcais  to  determine 
the  t>\act  ccuulitiou  present.  If  situated  near  ife  ssr^acv  of  the 
Uuij^,  tht'  pU'iira  will  certainly  becoqjG  InToIivA.  AnA  the  pReenee  or 
n  pU'tirdt  (tu'tii^n  -ound  may  suggeci  the  naian  <M.  shr  esse  when 
the  mux^ri  of  othiT  *igiis  is  doubtful. 

Ati  9it<«ci-s£  h^'^  been  known  to  peffonUe  AciMmMtal  moscles. 
ttud  wy  ^ut'  t\M-  to  aubcutaneous  1  iinilijwa.  i^  in  nf«  cases  to 
disc!utrgo  iliK'U  txlt^rnally.  Very  n^U  ■*r*'*|l!  at  an  area  of 
>-ll,.^«HMt•i  tutvrcukv^i:^  may  simulate  absoeas  «f  il»  ksfv  bat  the  true 
iiattiix-  of  tho  v\>itdilion  Jii  ini  1  iili  1 1n  llii  JiBiiHiiiij  if  iialn  iili  Inn  ill! 
HI  ilio  t'xiwtorauon. 

X\w  oourme  of  a  case  of  puhnocatT  wKwwg  ^ffl:  *fap«iid  greatly 
''<•'  uatutv  of  the  primary  oomcBditt  4k  wbic&  t£  depends. 
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If  it  is  a  result  of  tmenmonia  the  dischar^  of  tliA  f^ontentfi  may  be 
followed  by  a  gradual  disappearauce  of  tiymptoiiiH  and  MJgna,  and 
I7  the  cic&trisauoD  of  the  ca\ity,  Imt  such  a  favouratjlc  issue  ih 
cxtnmaly  rare.  More  often  death  occurs  from  gradual  <>\haufltion, 
or  Kptie  broncho -pneumoma  caused  by  utbalatiuii  uf  the  ttecretion 
from  the  abscess  cavity. 

The  pro^osis  is  in  all  case?  very  grave,  but,  sm  already  stated, 
Che  condition  is  not  necessarily  fatal. 

Treatment. — The  indications  are  to  increase  by  all  poesiMo 
means  the  reHi-^ting  power  of  the  patient  and  to  brint:  about  local 
cooditiDna  which  may,  when  such  a  result  is  possible,  lead  to  the 
eootractiou  and  ultimate  obhteratiou  of  the  cavity.  The  former 
it  fdlfilled  by  the  administration  of  rjuinine  in  large  doHc)  and  of 
perehloride  of  iron,  with  plenty  of  naiiri<ihing  food,  and  )>y  placing 
the  patient  under  the  most  favourable  by;;leiiic  couthtiouH.  The 
first  st«p  towards  the  latter  is  to  secure  free  drainage  from  tlio 
cavitj.  When  there  is  clear  evidence  of  the  presence  of  an  abscens 
cavitT  within  the  lung,  the  quefition  of  i^nrgical  int«rference  will  arine, 
tmA  will  be  decided  by  a  careful  consideration  of  the  general  condition 
flf  tile  patient,  the  nature  of  the  primary  dii^ease,  the  8it«  of  the 
aTtty,  whether  apical  or  ba^ic,  ^tingle  or  multiple,  the  pMenbility  of 
wcBTJBg  free  drainage,  and  the  ( ondition  of  ihe  overlying  pleura. 
TbsM  points  are  fully  considered  in  the  cluipter  on  the  Hurgical 
Treatment  of  Pulmonary  Cavitit^^  UrJc  p.  ilfj  fT.t.  Abscer^^'S  'lue 
lo  {memia  are,  however,  practically  t>eyond  the  re-ach  of  ireattnent. 

£C  ai  is  generally  the  case,  the  oputa  are  f<f:tid,  creaM>te  may  Ix: 
gireo  inieRnU^  and  by  inhalation,  either  on  an  oronasal  inhaler 
or,  if  the  patient  ran  bear  it,  by  wentiit  of  the  creamte  vapour 
I«I1l  Co«^  which  i-:  effective  in  etpUing  <«cn-'tion  should  not 
be  checked  by  eedative$,  aa  both  secretion  and  cougb  will  diuiiniHh 
wA  iftptqnait  in  the  local  eondilion. 


24?  THI-:    IHSEASES  OV  THE    LUNGS 

former  variety  is  luut  with  in  pnemnonia,  aa<l  as  a  reanltof  injurif 
sucb  us  fractures  of  the  ribs,  or  woundtj  penetratiu^'  the  tuiig,  a> 
in  some  other  coDditions.  Multiple  alisceases  aregeuerally  [lya-n- 
in  ori-'in,  aud  arp  due  to  the  softeniiis'  of  infaretions  or  to  sap' 
broncbo-pueuiuoiiia,  H 

Abacesf;es  of  this  iiaturp  aro  UBtmlly  of  small  size,  and,  bey*» 
the  occasional  presetR-f  of  liniiLed  palchf-s  uf  pU'urai  frictiou  '■ 
possibly  a  small  iiuiDUiit  of  fcctid  exiKrctoration,  givu  rise  to  no  s^ 
ptoiiis  which  can  bedistin^tiiishod  from  thor^eof  the^^eneral  conditio 
and  in  Hoinf'  cases  vwn  thusn  syniptoiii>*  are  absent. 

Symptoms. — I'l/rej-ia. — Ihirinii  the  period  of  formation  (> 
acute  pulmouary  absc^HH,  as,  for  example,  in   pntuinonia,  the 
coiitinucrl  fever,  llie  teni]ieratnrf  ranging:  at  a  high   level;  S' 
quf^Qtly  the   pyrtsiii  i^  of  the  hectic  type  eomuionly  obHPrved 
matter  is  rctuintd  ^^itllin  tho  body,  and  during  this  period  < 
may   occur.     The   dincharye   of    tlie    puR    is    generally    fol.      ' 
either  by  a  fall  ot  temperature  or  by   the  disappearance  v     "^ 
pyrexia. 

!'yxpc»t<yratian.~T\i6  RudiJen    expectoration   of  a   large 
tity  ol  pus,  ill  which,  either  with  tlit'  naked  eye  or  by  the  aivl 
microscope,  lung  tissue  is  found,  is  tlu-  most  uharacteHati 
ptoin.      Micro-orf^iiTiiHnis    varying  in   nature   with  the  co 
but   generally  either  pneumococci  or  streptococci,  are   in 
present.    The  expeeloration  is  often,  bat  not  always,  fa-tid , 
free   from  odour  when   first  discharged,  it  is  apt  to  becoi 
at  a  5ater  period  if  thu  draiiuijje  of  the  cavity  is  not  free. 

Physical  signs  and  diagno&is.^Tb6  former 
tremely  \ariable.     \\  heu  signs  intUcfliing  the  presence  of 
ara  discovered  shortly  after  the  evacuation  of  a  large  qt 
pus.  there  cannot  be  much  doubt  as  to  the  nature  of  the  i 
previously  to  this,  diilness  on  percussion  and  absence 
sounds  may  have  siij^'gested   a  diagnosis  of  pleural  effuv 
absence  of  displacement  of  the  cardiac  apex  and  inci*oas' 
of  diminished  vocal  fremitus  should,  however,  prevent 
Softening  in  several  areas  in  accunipanied  by  large  crax 
When,  instead  of  rupturing  into  a  brouchufi,  the  abwe^ 
the  pleura  or  the  pericardium,  it  will  be  ver^'  difHcnlt  < 
llie  exact  condition  present.     If  sitaated  near  the  ■sp 
lung,  tho  pleura  wilt  certainly  become  involved,  and  t)> 
a  pleural  friction  sound  may  niiggest  the  naturo  of  tl" 
the  import  of  other  signs  is  doubtful. 

An  abact'Sa  has  hi      '       .     -     ;    '  r.ito  thelntt'ir 
give  nse  to  Bm  .  raa.  and  ir 

Jiarge   i;    " 

■  r,  ia  revealeil  by  thv'  djatuv 
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ii  evidence  of  an  attempt  on  tlie  part  of  tho  or^anbm  to  limit  the 
nocesB.  resembling  that  wbicli,  in  tlio  case  of  gangrene  of  a  limb. 
mds  10  tho  formation  of  a  '  line  of  denmrcation.' 

Within  the  limiting  zone  the  lun^  thane  ma>'  persist  as  a  blnck, 

grer,  or  frreenish  moss,  or  it  may  have  broktn  down  and  Lave  l)een 

in  part  expectorated.     If  a  ca%ity  has  resiiltefl  tlie  walls  arc  ragged 

ina  sfarefldy  in  recent  cases,  but,  if  the  duration  of  the  process  has 

Neen  more  prolonged,  the  necrosed  tissue  may  have  separated  as  a 

Bloagh,  and  the  walls  may  consist  of  a  smooth  layer  of  granulation 

tiaane.    In  case«  of  a  still  more  chronic  nature  there  may  be  a  well- 

d&fined  zone  of  induration.    The  contents  of  the  cavity  are  horribly 

fetid,  grey,  black,  blsekish-green  or  chocolate  in  colour,  and  either 

jnilpy  or  diffluent  in  consistence.      If  recent  hiemorrhage    has 

otoorred  the  ca\ity  may  be  filled  ^\ith  blood. 

The  bronchi  and  large  vessels  of  the  affected  area  may  have 
been  destroyed  in  the  process,  or  the  vessels,  filled  with  thrombi, 
may  be  found  amongst  shreds  of  necrosed  tissue  still  adherent  to 
the  ragged  walls.  The  neighJiourin;?  bronchi  are  acutely  inflamed 
and  aRiially  contain  foetid  material  similar  to  that  found  within  the 
cavity. 

If  the  lesion  is  situated  near  the  surface,  the  ]fvleura  over  the 
aflected  part  will  be  acutely  inflamed  and  covered  with  lymph.  The 
gangrenous  area  may  be  very  small  or  it  may.  as  in  some  cases 
following  pneumonia,  involve  a  considerable  part  of  a  lobe ;  when 
of  embolic  origin,  it  is  often  wedge-shaped. 

Diffuse  gangrene.— This,  which  is  the  rarer  form  of  tho 
lesion,  is  characterised  by  the  absence  of  a  limiting  zone  of  intlam- 
mation,  the  gangrenous  areft  merging  with  the  surrounding  lung 
lissae- 

llie  affected  part  is  of  a  grey,  greenish,  or  black  colour  ;  gener- 
ally, hot  not  invariably,  of  a  foi-tid  odour,  and  may  bo  of  any  consJB- 
lence  from  that  of  hepatised  lung  to  that  nf  a  pulp,  or  it  may 
pmenttbe  appcai-anc^of  blockish  grumous  fluid  occupying  a  ragged 
HivitT.  The  surrounding  lung  is  irdeniatous.  and  generally  emits 
B  fcetid  odour.  If  the  lesion  i^  situated  near  the  suHacR,  the  pleura 
will  probably  have  undergone  extensive  necrosis  and  gangrene. 
Empyema  and  pyopneumothorax  may  be  present. 

The  bronchi  and  vessels  of  the  alTected  area  may  still  he  recog- 
nisable, and  the  latter  often  contain  thrombi. 

Micro-organisms  of  various  kinds  have  been  found  in  gangrenous 
areas  in  the  lungs.  Tho  staphylococcus  pyogenes  aureus  is  be- 
lieved by  Donome '  to  be  the  primary  cause  of  the  necrosis  of 
the  pnlmonary  tissue,  as  injections  of  pure  cultivations  of  the 
itapbylococcus  pyogenes  aureus  into  RnRceptilile  animals  are  said 
by  the  same  observer  to  be  followed  by  gangrene  of  the  lungs. 
BaUa  *  has  described  a  mobile  rod-shaped  organism  from  -8  to 
1*5  n  in  length,  which  was  present  in  the  spnta  of  a  case  of  pul- 

'   Deut.  3Jai.  \\W,h.  1888,  No.  62. 

■  Coroil  et  Uab«i,  /w*  BacUrieg.  IB90,  tome  i. 
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nionary  gan^jrene,  and  which,  when  injected  into  siisoeptiLle  aiiimalls, 
gave  rise  to  sepLicu'uiia.  ■Cultivations  of  the  organism  weto  free 
from  odour.  Leptothrix,  aBpergitli,  sftrcinn',  mucor  mucedo,  and 
other  organisms  have  also  been  fnnnd.  It  is,  lioweveff  improbable 
that  pulmonary  gangrene  is  due  to  the  presence  of  any  special 
organism;  it  would  rather  appear  to  lie  dept'ndenl  upon  the  com- 
bined action  ol'  eeverai  saprophytic  organisms. 

Etiology. — The  primary  conditiona  leudin^^  to  pulmonary 
gangrene  may  be  elaasified  nnder  the  following  headings,  viz. : 
(a)  lesions  of  the  bronchi;  (/>)  leaions  of  the  lungs  and  media- 
stinum; (c)  lesions  of  the  VBssels;  ((/)  extension  from  leaion  of 
neighbouring  vitjcc-ra ;  (<■)  wounds  of  the  luugs  or  thorax; 
(/]  general  conditions. 

{fij  Lesions  OF  THE  BuoNcui. — The  retentionof  putrid  secretions 
within  the  bronchi  iri  not  iafrei^uently  the  cause  of  gangrene  of  the 
lungs.  In  the  majority  of  cfises  originating  in  this  way  the  bronchi 
are  dilated  ;  but,  as  was  stated  in  tht?  description  of  ji;j(/ri(/  bronchitis, 
dilatation  is  not  an  essential  cnndition,  altJiougli  it  is  rarely  absent 
when  gangrene  supervenes.  In  lironrhiectasin  the  expectoration 
may  be  fii-tid  for  years  without  the  o^rciirrHnu-u  of  gangrene  ;  but  if, 
as  not  unconmiunly  happens  towards  the  end  of  the  case,  a  diffuse 
septic  broncho-pnenmonia  shonld  be  set  up,  the  lung  is  very  likely  to 
pass  into  gangrene.  Any  case  of  bromliieetasis  may  terminate  in 
gangrene,  which  is  not  necessarily  limited  to  the  area  in  which  the 
bronchi  are  dilated ;  decomposing  secretion  driven  by  cough  into 
the  trachea  may  lie  inhaled  into  the  opposite  lung  and  induce  gan- 
grene, usiioUy  of  tJie  lower  lube. 

In  condition?*  of  paralysis  portions  of  food  carrj-ing  with  them 
septic  orgariism-s  may  pass  unnoticed  into  the  tracbt-a.  Diminished 
wnaibility  of  the  larynx,  perniittiug  the  passage  oE  food  and  secretions 
into  the  trachea,  is  probably  one  of  the  chief  causes  of  the  frequent 
occurrence  of  pulmonary  gangrene  in  the  insane.  In  melancholia, 
accompanied  by  reftisal  of  foo<l,  a  condition  in  which  pulmonary 
gangrene  Las  frequently  been  observed,  it  may  possibly  be  an 
indirect  result  of  defective  nutrition  ;  but  itR  occurrence  has  also  been 
attributed  tci  the  pa.'fwuge  of  food  into  the  trachea  during  forcible 
eeding.  In  fn-cai  vomiting  material  regurgitated  from  the  stomach 
may  be  drawn  through  the  glottis  and  may  induce  pulmonary  gan 
grene.  (iangrene  of  the  lungs  is  not  a  very  uncommon  mode  of 
termination  of  oises  of  epitiiehonm  of  the  tongue,  mouth  and  o'so- 
phagus,,  and  it  may  occur  as  a  secondary  result  of  gangrene  of  the 
mouth  and  also  of  diphtheria,  (iangrene  may  follow  when  a  sup- 
purating bronchial  ghind  has  cslahhslied  u  communication  between 
the  tt'sopbagiis  and  the  trachea  or  one  of  the  main  bronchi. 

(A)  LiiHioNK  or  THK  Tji'Mss  .^Ni)  Mkdi VHTiNU.M. — Gangreiic 
may  be  induced  by  any  form  of  inilammation  of  the  lungs  if  Beptic  or- 
ganisms develop  in  the  attected  area,  and.  as  already  stated,  broncho- 
pneumonia is  usually  pitseni  in  the  various  (Auditions  couaidered 
in  the  preceding  section. 

Pneumonia  may   undoubtedly  pas,'^   into   gangrene,   although 
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iDaiiy  wrilera  have  doubted  the  possibility  of  the  otc-urrence.  The 
following  were  the  portmort«ni  appearances  in  a  well  markpd  case 
of  pneumonia  of  stKldien  otiect  Bdmitted  on  the  third  day  of  the 
disenw;  and  fatal  on  the  eif^hth  day. 

*  Kight  hiii{>. — The  lower  niid  popterior  half  of  iht-  npper  lobe  wan 
converted  into  a  slonghy  mana,  lyinfj  in  a  raj^ged  cavity  which  was 
filled  with  foul  greenish  opaque'  Htiicl.  Shreds  of  gaugrenouB 
tissue  were  adherent  to  the  walls  of  the  eavity.  A  fairly  defined 
bonndary  of  hc^patised  lung,  mottled,  of  a  greyiHb  red  colour, 
separated  the  gan^renuiis  area  from  the  siu'rounding  tissue. 
Some  ves^icls  in  the  walln  of  the  cavity  contained  fihrinouB  cioagnla. 
The  middle  lobe  was  coiiaohdated  and  in  a  condition  of  grey  hepa- 
tiaation.  The  lower  lobe  was  cnpoiged.  The  pleura  covering  the 
upper  lobe  was  intensely  inflamed,  stndded  with  hjrmorrhageB,  and 
covered  with  patches  of  lynipb.' 

It  will  be  obfierved  that  the  middle  lohe  of  the  right  king  pre- 
sented apjiearances  similar  to  thotie  of  the  hejiatisied  biU  non-gan- 
grenous portion  of  the  upper  lobe.  The  hepatisntion  found  in  puoh 
cues  has  been  tttated  to  he  the  result  and  not  the  antoc^^dent  nf  the 
guigrene,  but  it  is  unlikely  that  the  gangrenous  procesBcan  induce 
s  tnie  pneumonic  ■consolidation  of  an  adjacent  lobe.  The  factor 
determining  the  occurrem!c  of  gangrtiie  in  msi;^  of  pneumonia  can 
not  be  exactly  defined.  A  mark('<l  lack  of  r^'sisting  power  such  as 
that  induced  by  starvation,  alcoholiflni,  iKabeteK,  chnmic  nt^phritis, 
-or  advanced  age,  appears  to  be  the  delenniiiing  ciiuiie  iu  many  cases. 
Assuming  the  microbic  origin  of  pneumonia  it  may  be  held  thai  in 
somo  cacea  there  is  a  double  infection  and  that  septic  organisms  are 
present  in  addition  to  those  now  beUeved  to  Iw  pathogenic  of  that 
disease.  A  similar  association  of  septic  and  pathogenic  organisms 
in  diphtheria  has  been  shown  to  exercise  a  marked  eft'ect  upon  the 
course  of  the  disease. 

lironrhv-jj'teitffumia  in  children,  especially  when  secondary 
to  measles,  may  terminate  in  gangrene,  hut  such  an  event  is 
rare.  The  gangrene  usually  affects  maay  areau,  which  have  a 
racemose  arrangement. 

Chronu-  pueumonui  This  condition,  with  which  bronchiec- 
tasis is  very  often  associated^  is  liable  to  he  comidicated  by  an 
acute  septic  inflaiumation  of  the  neighbouring  lung  ti^^sue,  and 
under  such  circumstances  gangrene  may  suiwr^'ene. 

The  moile  of  pro<luction  of  gangrene  in  cases  of  mfdmattruti 
/«»it;ur,  aneurism,  and  growths  originating  within  the  hmg  must 
be  considered  doubtful.  It  has  been  variously  fittribnted  to  septic 
pneumonia  secrondary  to  the  retention  of  secretion  in  the  bronchi. 
and  to  direct  pressure  either  upon  ihe  lung  or  upon  the  bronchial 
vessels  or  upon  tho  pulmonary  plexus.  In  a  case  of  lympho- 
aarcoma  of  the  itLediastinum  recently  under  our  observation 
obstruction  of  the  main  bronchus  led  to  sacculated  bronchiectasis 
throughout  almost  the  whole  of  the  affecUd  lung.  This  was 
followed  by  septic  pneumonia  and  gangrene. 

This  flcrjuence  of  events  is  in  our  experience  not  uncommon, 
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anil  we  nre  disposed  to  consider  the  deeonipoeition  of  retained 
aecrtjtioiiK  of  far  more  importance  in  the  piaduction  of  gangrene 
than  anj  of  the  other  causes  mentioned ;  it  is  indeed  douhtful 
whether  it  may  not  lie  considered  the  only  caust'. 

Puhnoiuiri/  Hihercuhsis — This  disease  very  rarely  ends 
in  gangrene.  Decomposition  of  secretions  within  caTltiea  and 
changes  in  their 'walls  may  give  to  the  breath  a  fictid  odour,  but 
the  special  characters  observed  in  ganprene  are  abHent. 

{v)  Lesions  of  the  Vessels, — A\'heu  an  cmlioius  deri%*ed  from 
a  septic  source  lodges  in  a  branch  of  the  pulmonary  artery  an  infarc- 
tion rei^ult:^  and  ^'angrene  may  follow ;  but  in  the  majority  of  cases 
B  pyifmic  abscess  forms,  the  occurrence  of  gangrene  being  rare. 
The  area  att'ected  usually  has  the  wedge-sliaped  outline  of  the 
ordinary  hii-niorrhagic  infarction. 

It  must  not,  however,  he  thought  that  the  presence  post-mortem 
of  coafritla  in  the  vessels  in  gangrene  of  the  lungs  necessarily 
indicates  that  the  process  was  of  embolic  origin,  as  tkrombi  are 
often  foimed  in  sncli  cases.  Ov\  the  other  hand,  in  cases 
undoubte-dly  due  to  eniholisnt  the  secondary  thrombi  may  render  it 
diflicnlt  to  recopuise  the  embolus.  Common  sources  of  septic 
emboli  in  cases  of  pulmonary  gangrene  are  thrombi  in  the  lateral 
sinus  secondary  to  caries  of  the  temporal  l>one,  in  the  uterine 
veins  in  cases  of  puerjieral  fever,  or  i]i  veins  in  the  neighlxjur- 
Iiood  of  foci  of  septic  suppuration,  such  us  »  s^longhing  liedeore. 
Pulmonary  gangrene  of  emliolic  origin  has  aim  been  observed, 
but  only  rarely,  in  erysipelas,  carbuncle,  typhoid  fever,  and  various 
other  morbid  i-onditions. 

Fat  '•mhoUsnt  of  the  pulmonary  capillaries  has  been  shown  to 
be  capable  of  producing  gangrene  when  the  emboU  are  derived  from 
a  8ei>tic  source. 

{i/|    ti  \NCiHENE  FiV  nXTF.NSitQN  iltOM  NErdnilOfKlNfl    VlSC^IBA. — 

A  septic  01'  gangrenoufl  liitiiLiiimftticm  situated  in  the  aljiioraen  or 
thorax  may  itivohf  Ibe  lungs  by  direct +'xttnsian  and  gangrene  may 
follow.  Abf;ceH^^  of  tbe  liver  imd  ^^ulldiHpbl■tl;,•lnatic  abncesa  are  tlie 
luoBt  common  iinti-cedtnt  conditions^  originating  in  the  al)domen.  If 
in  such  cases  thtr  pleurul  t^urfuccs  are  not  adherent,  empyema  may 

fireeede  the  gangretie,  wliirli  follows  perforation  of  the  visceral 
ayer  of  the  pleura.  A  fucal  abscesrt  may  extend  up\vards  to  the 
thorax  and  be  followed  by  similar  results.  Cancer  and  gangrene  of 
the  a-sophagus  moy  also  induce  a  Fimilnr  change  within  the  lung. 

(e)  \\ttLNDS  OK  I.vJi  uiKs  OF  TKK  Li'Ntj  OK  Thokax,— InjuHes 
to  the  chest  wall  accompanied  by  extravasation  of  blood  into  the 
lung  tissue  may  be  followed  by  gangrene.  Gunshot  wounds  of  the 
tniig  have  in  some  cattiimignu  frenueutly  presented  this  com- 
plictttion.  In  boniL-  cases  of  the  above  nature  a  true  pneumonia 
appears  also  to  have  been  present. 

if)  CiKsv.KM.  CoMMTi'iNs.  -  Starvation,  alcoholism,  chronic  ne- 
phritis, diabetes,  and  some  of  the  specilic  fevers,  more  especially 
measles  and  typhoid  fever,  are  the  more  important  general  con- 
ditions which  have  been  followed  by  gangrene  of  the  lung<i. 
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Possibly  some  cases  wbich  have  occurred  after  exposure  to 
noxtoos  emanations  froiii  sewers  and  other  sources  of  foul  air  ahould 
be  includtiu  under  thiH  heading. 

Symptoms.— AlthouFjU  gangrene  of  the  lungs  may  occur 
without  revealing  itself  by  the  characteristic?  odour  of  the  lireath 
and  sputa,  such  a  condition  is,  from  a  practical  point  of  view,  of 
but  little  importance,  as  in  the  absence  oi  such  signs  its  presence  is 
rarely  even  so  much  as  suspected.  Such  cfwes  are  chiefly  met  witb 
IB  the  insane,  in  diabetics,  and  in  the  subjects  of  gangrene  from 
embolism. 

Putrefactive  decomposition  of  retained  secretions  and  gaugreiioits 
broncho-pneumonia  may  be  pre.sent  iti  bronchiectasis  without 
causing  I'LtCor  of  the  brcntb,  if  the  upper  air  ptit^sages  are  cut  oS 
from  communipation  with  the  dilated  tubes. 

Having  regard  to  the  very  varied  conditions  under  which  pul- 
monary gangrene  may  occui*.  uniformity  in  its  clinical  manifesta- 
tions and  cours**  is  not  to  be  expected.  The  onsot  is  very  often 
marked  by  a  rigor,  which  may  be  repeated  ;  the  general  condition 
of  the  patient  is  usually  one  of  marked  prostration;  the  involve- 
ment of  the  pleura  in  the  process  is  evidenced  by  severe  pain  in  the 
ude.  The  progress  of  a  destructive  change  in  the  lungs  is  attended 
by  a  liability  to  hiemoptysis,  which  may  be  very  profuse.  Hiemo- 
ptysis  haa  indeed  in  some  cases  been  the  hret  symptom  obscrYed. 

The  changes  in  the  general  aspect  of  patients  sutFering  from 
bronchiectasis  or  pneumonia  whon  pulmonary  gangrene  sets  in  are 
dealt  with  on  p.  134  and  p.  22'2. 

The  peculiar  odour  of  the  breath  and  sputa  in  cases  of  gan- 
grene is  readily  appreciated  but  diflicult  to  describe.  The  expec- 
toration resembles  that  of  brontluL-ctasis  in  the  tL-ndeucy  to  settle 
into  three  layers,  after  standing  for  about  twelve  hours,  but 
differs  from  it  in  the  variety  of  colours  which  may  be  present. 
These  are  probably  owing  to  the  intermixture  of  blood  pii;- 
ment  and  the  chemical  changes  which  it  underj^oos.  The  sputii. 
may  be  milky  white,  green,  brown,  chocolate  coloured,  yellow, 
or  ob\-ioiJ9ly  blood-stained.  In  the  thick  lower  layer,  pus  cor- 
puscles, elastic  tissue,  Dettricb's  plugs,  crystals  of  fatly  iicidf, 
spirals,  sarcinn',  and  leptothrix,  tlagcdlated  monad-:,  staphylo- 
coccus pyogenes  aureus,  and  the  micro-organisms  usually  associated 
with  putrefactive  changes  may  be  present. 

The  physical  ai^ns  in  cases  o!  ;:anf:rene  present  no  di.stin- 
guijiliing  feiitLire^.  Tliey  depend  uin>n  the  i-onditiim  uf  llit-  all'ected 
area,  whether  it  Le  consolidated,  or  softening,  or  iilrcady  excavated. 
and  u]>on  the  previous  condition  of  the  lung,  if  it  has  been  affected 
by  some  definite  lesion  such  as  bronchiectasis. 

In  children  the  signs  are  often  those  of  broncho- pneumonia  only. 
The  difficulties  which  attend  the  localisation  of  the  exact  site  of 
the  lesion,  especially  if  a  cavity  has  formed,  are  n.  furred  to  later  in 
the  chiipter  on  the  Surgical  Treatment  of  Pulmonary  (.'avities. 

Diagnosis. — The  presence  of  th^  condition  is,  as  a  ntle. 
readily  recognised  by  the  characteristic  odour  of  the  breath  and 
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This  form  of  pneumonia,  which  until  lately  was  considered  to  be 
generally  due  to  the  direct  extension  of  a  simple  catarrhal  inflamma- 
tion from  the  bronchi  to  the  lungs,  is  now  by  many  writers  ascribed 
to  the  presence  of  septic  organisms,  which  multiply  in  the  oro-nasal 
passages  where  they  are  commonly  present,  and  owing  to  changes 
in  the  tracheal  and  bronchial  mucous  membrane  are  enabled  to 
make  their  way  thence  towards  the  lungs,  into  the  alveoU  of  which 
they  either  spread  or  are  drawn  by  inhalation. 

Various  organisms  are  found  in  broncho-pneumonia,  and  as  a 
rule  infection  is  mixed.  The  micrococcus  lanceolatus,  the  strepto- 
coccus pyogenes  aureus  and  s.  p.  albus,  staphylococci,  and  Fried- 
liinder's  pneumococcus  have  all  been  identified. 

Etiology. — In  its  typical  form  the  affection  is  essentially  one 
of  infancy  and  childhood,  and  occurs  with  especial  frequency 
as  a  secondary  complication  of  bronchitis,  whooping  cough,  and 
measles. 

It  is  also  often  present  in  cases  of  diphtheria  when  the  disease 
has  extended  to  the  bronchi,  and  it  has  been  observed  in  association 
with  extensive  burns  of  the  skin  (Wilks).  The  pulmonary  affection 
common  in  influenza  resembles  broncho-pneumonia  in  its  distribu- 
tion, although  differing  from  it  somewhat  in  its  nature  {vide 
p.  580}. 

A  diffuse  broncho-pneumonia  may  occur  as  a  complication  of 
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IcODcbicct&siB,  and  of  chronic  pneumnnia.  It  intiy  al^so  he  cansed 
Iff  the  entrance  of  septic  intkCeriaJ  into  ttie  bronchi.  MHhiutrition, 
rickets,  the  breatbin<;  af  impure  air,  and  any  conditions  Icadin}^  to 
a  defect  of  resisting  power,  act  as  powerful  predisposing  cauEcn 
of  the  aflfection.  It  may  occur  as  a  Mcondary  complication  uf 
collapse  of  the  lunger  but  more  often  is  the  (h'iccb  cause  of  that 
condition. 

The  affection  lias  the  highest  mortality  in  f^rly  childhood,  a 
very  large  proportion  of  fatal  cases  occurring  before  the  a^e  of  four 
years.  It  is  alwi  a  var)*  sf^rioos  disease  when  it  occurs  as  a  compli- 
cation of  bronchitis  in  old  people. 

Morbid  anatomy.— lioth  lungs  are  affected  aa  a  rule,  but 
the  IPSionK  aro  i^fiicrally  more  extensive  in  one  tlian  the  other. 
The  surface  of  the  lung  is  usually  studded  with  d**presjied  ftreaH  of 
collapse  presenting  thu  purple  colour  and  sharply  tietiiic-d  angular 
outhue  tj-pical  of  that  condition.  Elsewhere  ymall  ureas  of  con- 
solidation project  from  the  surface,  and  the  pit-ura  covering  ihcni 
may  show  evidence  of  inflammation,  althouj,'h  this  a.a  a  rule  la 
slight,  and  rarely  approachoa  in  extent  to  thai  obser\-ed  in  pneumonia. 
The  lobules  surrounding  the  solid  areu  are  often  over- distended 
with  air. 

On  section,  the  lung  is  seen  to  be  congested,  and  seiUlered 
through  it  there  are  rounded  areaa  of  consolidation  about  the  size 
of  peas,  with  a  slightly  granular  surface  and  ill-defiiK-d  outline. 
The  i2:flamcd  lobules  arc  in  the  early  stage  of  a  deep  rcddi-^h-bruwn 
tint;  at  a  later  period  they  may  l)ecome  grey,  and  slill  later  they 
are  of  a  yellow  or  ijreyish-yellow  coloar.  They  may  be-  diHcrt-U'  <ir 
aggregated  in  ractninsc  groups,  the  confluence  of  which  luay  pro- 
duce larj,'e  areas  of  consolidation  invnU-ing  in  some  casp4  tlic 
greater  part  of  u  lobe.  Even  then,  however,  there  ia  litth-difticulty 
in  deciding  on  the  luaiire  of  the  process,  as  the  con-ohilaied  part 
lacks  the  uniform  appi:arauce  of  pneomoniai  iind  here  ami  thi-re 
small  areas  of  unuffet'ttd  or  collapse*]  or  merely  m  ikinatous  huig 
will  ho  seen.  An  entire  lobo  is,  moreover,  rarely  if  i-vei'  coniplyttdy 
consolidated. 

Colhipsc  uMy  be  pt'es^nt  in  BCftilered  areas,  or  occur  in  palrlie^ 
of  considerable  c-xteut.  The  latter  are  especially  conjuion  towards 
the  base  of  the  lung.  Inflamed  lobules  are  often  pro^t-iil  iu  the 
collapsed  patches,  and  may  be  recognised  by  their  grunnlar  surfact-. 
On  compression  of  tbo  lung,  beads  of  purifonn  uincu^  uill  bu 
seen  to  issue  from  tiitt  smiiller  bronchi,  which  are  aciitcly  intlmned, 
whilst  the  lining  iiienibraue  of  the  larger  tubed  i^  al.su  inllanted 
and  of  a  deep  purpUj  colour. 

On    iiiieroRcopieal    exaraioatimi  'e  fig.   "<!)   tb*-  itlvt-oli  are 

seen  to  be  lilled  with  small  ro  and  large  nxind  or  o^'al 

cells  of  an  epithelial   type  co  ne  or  nuin-  intcWi.    Tb« 

latter  are  the  result  of  a  proll  he  alveolar  cpiiheliuw,  as 

is  shown  by  tbt.'Jr  iiLtachmer  the  wall  nf  rlie  air  vesicle, 

and  by  their  greater  abundi  tphery  of  the  e.\udation. 

'  Fibrin  may  also  be  present,  Uss  eNtenl  than  iopoeo- 
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iitunia.  The  cells  of  both  varieties  are  ofttn  aeen  to  be  undergoing 
a  procosa  of  Futty  degeneratiou.  The  broQcbioles  of  the  iullaniecl 
areas  are  also  filled  with  an  exudation  chiefly  consisting  of  small 
roiimd  cells. 

At  the  iiiai'gin  of  the  intiaiiLod  area,  whore  the  process  i.s  Iqhb 
advanced,  the  epithelial  cells  lining  the  alveoli  are  enlarged  aud 
ittnlergoiuR  prolift-rative  cliwnges ;  the  walls  are  thickened  and 
the  vessels  are  distended  with  red  blood  corpuscles.  The  iIlt^^^- 
Inbular  septa  are  also  swollen,  chieHy  from  congestion  of  the  vessels 
with  colonrc'd  corpuscles.  The  walls  of  the  finer  bronchi  show 
iiifiltratLon  with  BniaU  round  cell^,  and  the  epithelial  lining  is  seen 
10  be  undurgoing  activti  proliferative  ehange^,  and  may  iu  places  be 


»-< 


J^m,   7Ei.^]ttUtNCH0-l'VKL'»l)StA,  KnoWIXri   AX   ALVEOLrs   riLt-KD   WITH   UBOli 
CaTARRITaL    CkLLS    ami    Tlim^EMM)    Ob"    THK    AlVBOI-MI    WaLI; 

detached.  PerihrnmhiJil  mfiltisiiion  is  cdiiiniuuly  present.  The 
riiiiallcr  lubps  are  ofun  ciilalt-d,  this  cliange  being  especially 
couniion  when  tbe  disense  bns  followed  Avhcioping  coTigh.  In  cases 
tSiie  to  iht;  inhalation  ofrieptic  material,  micrococci  in  large  numbers 
inay  be  found  in  the  intiamtd  alveuli  and  around  the  bronchi  and 
veaseifi. 

The  consolidated  areas  may  undergo  a  process  of  solten'mg, 
small  abscesBeH  being  formed  and  extensive  destruction  of  the 
lung  taking  place.  In  ^uch  cases  gangrene  may  follow.  The 
diJTuae  broncho-pneuniionia  which  often  occurs  at  the  termination  of 
a  case  of  bronchiectasis  is  an  example  of  this  process. 

In  some  of  the  cases  which  recover,  the  inflamniatorj*  proceaa 
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undergoes  arrest,  u-nd  11  Sorption  oF  the  efTiised  products  is  followed 
by  a  return  of  tht-  part  to  its  normiil  comlition.  In  other  Cftsoa  the 
long  remun.t  in  a  condition  of  chronic  pneumonia,  and  broncbiec- 
taflis  subsequently  occurs. 

As  stated  in  the  chiipt<;r  on  I'.tnpliysema,  a  condition  of  acute 
oTer-discen»ion  of  the  pulmonary  alveoli,  the  result  of  violent 
cough,  \H  often  fuund  post  mortem  in  cust^  of  broncho -pneumonia 
foUowinff  whooping  cough  in  ohildren,  bnt  the  atrophic  cbiinges 
cHaentiat  to  true  emphysema  are  ahnL-nt.  Eniphyst'raa,  however, 
may  have  prtcedcd  the  acutt  attack,  or  it  may  Muhsi-qnently  super- 
vene in  cases  wberc  resohition  is  inconipleto  and  hlirrjyts  of  tho 
lung  follow.^. 

Assooiated  lesions.  The  bronchial  glauds  arc  almoiit  In- 
variabty  enlarged,  hut  tlu-y  are  not  raseous.  Tbe  right  auriole  and 
Tentricie  are  dilated  as  a  result  of  the-  obstruction  of  thp  piilmuimry 
circulation,  and  all  the  organs  emptyiii<^'  their  blood  into  the  i^ystemic 
veins  show  signs  of  congestion.  The  intestines  often  rfbow  evidence 
of  tbe  presence  of  iicuto  catarrii,  and  sometimes  even  n(  ulc<TatLon. 
Throinbosia  of  the  pulnioniLry  artery  and  periiarilitiw  may  bo 
mentioned  us  rare  complications. 

Symptoms  and  course.— The  onset  of  t)ie  di^eafie  is 
markeil  by  a  sudden  rise  of  leniperaturt'.  A  tt-niperattirf.'  raiif,'ing 
between  103'^  and  H)">  \  or  evon  bi;;her.  is  by  no  ineiiris  uncommon. 
The  fever  is  of  an  irregular  type,  and  considerable  remiseion'^  and 
exacerbationa  occur,  often  without  obvious  cause.  The  difference 
between  the  morning  ilirI  evening  temperature  miiy  he  two  or 
three  degrees  or  more,  the  higher  temperature  being  occasionally 
re<'orded  in  tbe  morning.  Rigors  rarely  ocnir,  and  vomiting  is 
imt-ommon.  Cerebral  symptoms,  sncb  as  delirium  and  convulniona, 
suggestive  of  the  presence  of  meningitis,  may  or-cnr  in  cdiildren  at 
the  onnet,  hat  they  are  not  very  common,  and  are  usuHlly  of  short 
duration. 

The  breathing  is  markedly  nuickcned.  frniu  .jO  to  HO  or  even 
more  short  and  shallow  respirations  per  minute  heinj^'  often  ob- 
served.  There  is  an  urgent  sense  of  dys|,'n'ia,  the  alii*  nasi  are 
widely  dilated,  and  tin-  patient  prefers  to  lie  with  tho  head  high 
and  the  back  well  Rupportfd  hy  pillows. 

When  the  disea.'^e  occurs  as  a  conipliration  of  bronchitis,  its 
onset  U  often  first  recognised  by  a  change  in  the  cough,  whieh,  if 
it  has  previously  bor-n  loose  and  painlcBs,  now  bei  omes  .short,  dry, 
more  frequent,  and  a<^c'i)ui|jHui(fd  by  (lain.  Free  secretion  from  the 
bronchial  nmcons  meriihrftne  (.■ca^es,  and  the  sputum  i^  viseid  and 
difHcnlt  to  exppl  ;  it  may  be  strealked  with  blood,  but  never  presents 
the  rusty  character  typical  of  pneumonia.  Expectoration  i.s  usually 
fthsent  in  young  chihlren. 

The  face  is  at  first  pale,  then,  as  the  brt-athing  hGcomes  in- 
crGasingly  laboured,  livid  or  cyanotic  in  lint.  The  lips  and  tbe 
finger-nails  also  ^bow  cyanosis,  The  expression  is  huxIulis.  and 
restlesBnesB  is  often  marked.  The  pul^e  is  small,  fcehlp,  and  very- 
quick — 1-30  or  more — and  sometimes  uncountable.     Heat  and  dry- 
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ncRS  of  tbe  skin  may  alternate  with  |>er.spiration.  The  toni^e  soon 
bBcomtM  dry ;  diarrha-a  ia  a  somewhat  common  symptom;  ami  in 
iicute  CAses  emaciation  rapidly  ocrnrs.  The  diaeasc,  if  not  quickly 
fatal,  aa  it  may  be  in  infants  ami  youag  children,  usually  nm^  a 
somewhat  protracted  conrae,  fnnn  fourteen  <laya  to  three  weekH 
being  a  common  duration^  and  tbe  perio<l  may  b<>  much  more 
prolonged.  The  temptirattire  falls  by  lysis,  a  critical  defervescence 
being  verj'  rarely  observed,  1h&  dyapnu-a  slowly  passoa  off,  the 
pulse  ^'radually  diminishes  in  frequency,  and  the  physical  signs 
clear  up. 

Physical  signs. — On  iuapccLion  of  the  chest  the  inspiration 
is  sten  to  be  ^hort  and  tbe  expiration  prolonged.  There  is  some 
elevation  lint  little  true  expansion  of  the  chest,  the  lower  intercostal 
spaces,  tlie  rtuhtuammary  regions,  and  the  epigastrium  receding'  witli 
inspiration,  whilst  the  steniimi  is  raised  and  arched  forward.  The 
pereiifisifin  note  may  he  normal,  if  the  consolidated  areaf?  arc  few 
in  number,  and  ividcly  scattered  through  the  Iung.«.  If  a  suffi- 
ciently exten^iive  area  has  Iseen  consolidated  by  coalescence  of  foci 
of  intiamniatioTi.  and  if,  as  is  often  the  case,  there  is  collapse  of 
iici^'hhnurint,'  lobules,  resonance  may  be  iTiipaired,  or  there  may 
ba  patches  ut'  dulness.  At  a  more  advanced  stage  a  hyper- resonant 
note  may  be  obtained  nwint;  to  the  over-distenBion  of  vesicles  eur- 
rniinding  small  foc-i  of  inllanunation. 

The  breath  .sounrls  are  usimlly  linrsli  over  tbe  upper  lobes, 
absent,  feeble,  or  bronchial  at  ilie  bases,  their  e\act  character 
being  dependent  upon  the  relative  predominance  and  txtent  of 
conaoli<lation  and  collapse.  Collapse  is  inilicated  by  retmclion  of 
ihe  side  and  ditiiiiiiition  or  absence  of  breath  sounds,  and  of  vocal 
fremitus  and  vocal  resonance;  consolidation,  of  some  extent,  by  an 
increased  conduction  of  iho  voice  sounds,  nnd  by  the  presence  of 
lirouchial  breatliini.'  and  hrnnchopbony. 

The  topical  adventitious  sounds  of  lironchopneimionia  are  fine 
tracliling  nileti,  not  Innited  to  the  period  of  inspiration  ;  rbonchus 
urid  sibiliis,  if  present,  ;ire  dm*  to  co-existin;;  iironeliitis. 

The  ptTciiBsion  note  in  collapse  is  lesr?  dull  than  in  consolidation, 
and  irifly  lm^e  ii  tyuipaiiitjc  <|uaUty. 

Diagnosis. —  The  diagnosis  of  broucho-pnenmonia  from  dCH^t.* 
ili!tf.t'iniimti*il  {fil'Cictili'sis  of  the  caseous  type  ujay  be  very  ditticult, 
panicularly  if  llie  case  is  seen  at  a  lute  stage  when  marked 
inuiclation  hiis  taken  place,  and,  owing  to  the  previous  dilatation 
of  ilic  finer  bronchi,  the  riileH  have  ncquiri-d  a  coarse  and  abnost 
metallic  '|uality,  highly  suggestive  of  softening  tubercle.  It  should 
be  rememberf'd  that  this  form  of  tubecrulosis  is  very 'rare,  the  acute 
miliary  variety,  which  is  unaccompanied  by  softening  and  marked 
by  relatively  few  adventitious  sounds,  being  far  uicire  common  in 
chiMren,  hi  whom  the  difbculty  of  di.aghosis  js  most  Ulicly  to  arise. 
The  physical  signs  in  lubercubisls  will  almost  certainly  be  more 
niarktid  in  the  upper  lobes,  whilst  in  Imjucho  pniMunonJa  with 
bronchiectasis  the  lower  lobes  are,  as  a  rule,  more  affected. 

If  expectoration  is  present,  and  tbe  sputum  contains  tubercle 
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Ckrdal  iltwitioM  to  ih^ 

tolheeonrMof  iktOlBMiwai 

UisveU  00c  toeoMMi 


wStmfm  of  tka  Imtft  tkacc  u  do  rue  «f 

Tlw  ffcnieftl  «fw  of  rwlhpwJ  bag.  Vki  tbe  wmj  m 

£fler  froB   iboae  of  WoBcho-i— ■«■■>.  hmve  beea 


is  di&Rasuted  bj  Ibc  higber 

the  danrtar  of  ibe  ■dvcnUHms  aouis. 

pit  of  >  tobe  h—  b>CB«»  icinioliittrf  by  the 

■Ml  of  BfOOCbO-pOWMlWMI,  It  BMT  bft  6X- 

gaoi  tb«  afiBctioB  from  jwfWtfWMi  by  tha 
>;  htt  the  hi^tonr  will  be  diffewDi  ta  lb«  two 
vill.  as  a   rale,  dhow   k^  unclwl 
tbu   w  bnMkAo-paeomoiua.      U  tb» 
onr  a  wstk  and  no  crisis  has  aemmitl,  tbe  ease 
H  taubtMjji  o»e  of  bfOQcfao-poeaDMnia. 

Tgfkaid /t9tr,  e^edallv  10  children,  mav  be  aMompanied  bv 
bweho-pDeamoaia  at  an  early  slMge  of  tbe  diacaac     Id 
the  DbMiiee  of  anr  obrious  cause  oi  tbe  pulmonM; 
Mk  M  ynvioos  bronchiii^.  and  the  pc«Mnc«  w  enlarge- 
■It  of  tbe  wfUtD  point  to  a  diagnoau  of  typhoid  fever. 

Tbe  eerahral  symptoms  that  often  acxrmpauv  the  ouset  of 
hwBcha-p»uai»ODit  in  children  mar  at  6nt  ixiggest  m^mtmjttu, 
bal  tbo  Caei  tbat  manj  araie  diseases  are  adhered  in  by  similar 
prerent  a  rush  diagnosis  of  menint;tti$.  aud  the 
of  AOOOMerable  degree  of  dyspn>iA  and  of  th^  physical 
of  pahnanary  disease  are  strongly  in  favour  of  thai  of 
fcfnm  ho  pBrtiiitotiia 

ProtfnotfS. — This  w  Rrare  in  alt  ^^vere  ca^-<.  a--i  the  disease 
has  a  faigb  rate  of  mortality.  In  infant?  aud  iu  youn^  rickety 
<hnfcM>  the  probability  of  a  faul  tenuiiiation  is  always  ^ruat. 
•^•eially  irben  ihe  affection  complicate.';  whopping  ooiii;h.  The 
aaoociation  of  ettenajse  collapse  and  bronchitis  Btfectin>r  ibe  finer 
twhta  with  cyanosis  or  tividily,  constitutes  a  very  unfavourable 
eoodition. 

A  very  high  temperature  is  always  an  unUvourable  sii^n. 
Tbe  character  of  tbe  pulse  is  often  a  safer  guide  than  the  rate 
of  the  breathing,  a  very  feeble,  rapid,  and  •  running  '  pulse  being  of 
more  wrions  import  than  rapid  respiratiou.  (.'onvulsioiis  orrurhng 
at  ihe  onset  of  thv  disease  arc  not  necessarily  xiiifavonrablo.  but 
at  a  later  perio<l  they  are  very  likely  to  lie  followed  by  death. 
Broncho- pneumonia  may  lead  to  enlurv'vtiifiii  of  Uie  brourhial 
glftoda,  which  may  lie  a  sourre  of  tmuble  ac  a  later  pt'Hod,  aud 
to  farooehiectasi^.  CbiMren  weakened  by  broni-ho-pnenmonia  are 
Texy  liable  to  infection  from  tuberculosis. 

Treatment.— Tbe  general  treatment  of  bvoncho  puentnonia. 
whether  m  tbe  young  or  old,  should  be  ^tiinuiaiu,  and  such  as  is 
likely  to  support  tbe  patient's  strength. 
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The  room  Hhuuld  bu  iiiiiintaintinl  at  an  even  temi>BnLtiur(i  of  &&'^ 
F.,  and  the  air  sbouM  Ije  moiHteued  by  the  use  of  a  bronchitis 
kettle.  It  ig  naua,\  to  sDvround  the  hed  of  the  patient,  if  n  young 
child,  with  »  tent ;  but  upiiiiuti8  diH'oL-  au  to  the  value  of  tbi» 
measure,  and  it  is  vei"y  easy  to  produce  withiii  the  tent  an  atmo- 
sphere so  sftturattid  with  watery  vapour  that  respiration  is  impeded 
rather  than  assisted.  If  it  in  ustid,  iict&i  ciu%  i»  uecestuiry  to 
maintain  the  Ifniperatuit  of  tbo  room  in  the  early  hours  of  the 
morning,  or  the  patient  may  be  chilled  by  hia  cold  and  damp 
eurroundinffs. 

Bttmiilant  expectorants,  such  as  carbonate  of  ammoaia  and 
unega,  may  be  retjuired  from  the  out^t.  * 

Dr.  Burnfy  Yeo  speaks  hifjbly  of  the  use  of  benzoate  of  soda 
uitemally,  and  of  a  warm  alkaline  spray  containing  bicarbonate  of 
Boda  and  glycerine  of  carholit-  aoid.  The  effect  of  alkaUne  remedies 
in  diniiuishiiig  the  viacidity  of  the  bi'onebial  secretion  has  beien 
referred  to  iit  discassing  the  treutment  of  bronchiti^i.  TbiH  mode 
of  treatment  has  al.?o  a  heneticiiil  etfect  npon  the  cough  by  re- 
lieving the  diyness  of  the  bronchial  mucoui^  membrane.  If  the 
cough  i-s  very  troublesome  in  children,  small  doses  of  Dover's 
powder  (gr,  .\  1)  may  be  given  twice  daily,  but,  sjieaking  generally, 
the  ariminiHtratiou  of  opiates  is  to  be  avoided  in  this  disease  as 
much  as  in  bronchitis. 

As  a  rule,  all  lowerinrr  remedies  ehould  be  avoided,  except  in 
the  early  Hta<;n  in  children,  when  very  mnall  dosen  of  tincture  of 
aconite  {ni[  to  iilI  every  hour)  may  be  giveu  for  a  few  hours.  Ita 
use  sometimes  induce--  diaphoresis,  and  so  lowers  tlie  temperature 
and  relieves  restlessne-^s.  Also  at  a  later  period,  when  the  bronchi 
tend  to  become  ubstriicted  and  there  ii^i  much  cyanosis,  an  emetic 
of  ipecacuanha  may  be  useful  hy  efl'ecting  the  expulsion  of  the 
aecretiou  during  the  act  of  vomiting. 

The  early  use  of  oxyycn  inhalations  is  often  of  great  service  by 
improving  the  action  of  the  heart.  The  oxygen  should  be  warmed 
bypassing  it  through  iLBpintl  nii-tiLl  coil  placed  iu  a  vessel  containing 
hot  water  ;  if  tlji:^  is  doue  tbe  inhalation  cnuy  iie  continuous.  Sub- 
cutaneous injections  of  btrjtbuine  (gr.  , ,',.,  -.,'..)  at  inteivala  may  be 
employed  a^  aiils  to  other  methods  of  treatment ;  the  drug  acts 
by  atinuilatin;:?  the  re.s|^iratorv  rentre.  Stinmlants  are  often  neces- 
sary from  an  early  stage  of  the  illness,  ami  brandy  may  be  given  in 
dosee  of  from  lOto  ir»  mlniru3,or  more,  every  two  hours  toan  infant, 
and  the  (|uantily  may  be  gradually  incteased  if  the  syjnptoms  become 
more  severe.  In  some  lases,  large  quantities,  such  as  ^iss  in  the 
twenty-four  hour.s,  may  be  given  to  an  infant.  The  frequency  of 
the  pulse  and  respirations  constitute.^  the  be^t  guide  to  the  necessity 
for  the  use  of  stimidants,  and  also  for  an  increase  of  the  dose. 

Dr.  Wilson  Kox  writes  with  approval  of  the  use  of  cold  hatha 
and  cold  apphcationa  to  the  cbe.st  in  broncho- pneumonia  in 
children.  The  cold  bath,  at  a  temperature  of  tiH"  to  70°  F.,  is  used 
for  a  few  minutes  (one  to  three). 

Jurgensen  preferred  a  longer  immersion  [twenty  minutes)  in  m 
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bath  at  a  temperature  of  from  77°  to  80°  V.  Cold  sponging  of  the 
chect  may  also  be  omployed  for  the  rodiiction  of  tomperature,  ami 
is  preferable  to  the  use  of  <:old  cloths.  It  may  ho  rejxeated  as  ofteu 
AS  the  threatening  eymptoms  return,  or  the  temperature  rises  to 
lOB"  F.  A  iliminished  frequency  both  of  tho  pulRC  and  respiration 
19  the  best  evidence  that  the  application  of  cold  ih  doing  good, 
whatever  method  may  be  employed. 

A  valuable  method  of  treatment  wbon  the  temperature  ia  high 
and  death  is  threaleuing  from  eugorgeiuent  of  tlie  venous  Hycrtmii. 
as  evidenced  by  cyanosis  and  urgent  dyapun-a,  is  to  place  tbu  child 
in  a  hot  bath  (temp.  104'  to  110^  r'.|,  ami  at  the  fiame  time  to 
pour  cold  water  (temp.  (30°  to  tw"  F.)  over  the  cheat  a«d  btick. 
The  effect  is  to  produce  a  sudden  doep  inspiration,  in  which  col- 
lapsed lobulen  are  doubtless  opened  tip  and  iiir  passes  beyond 
retained  mucas,  which  it  subsequently  helpi^  to  expel.  The  breath- 
ing for  a  liue  continues  deeper,  and  cyanosis  may  be  markedly 
diminished. 

As  local  applications  to  the  chettt  poulticeH,  at  one  time  almost 
inTariably  used,  are  now  somewhat  out  of  fashion.  To  surround 
the  chest  of  a  rickety  child  with  a  hea^-}'  poultice  must  impede  tbo 
expansion  and  favour  collapse  of  tlie  lung's  :  but  thin  objec-tinn  i»  to 
Bomo  extent  removed  by  applying  the  poultice  only  to  the  buck  of 
the  cheat,  whilst  the  front  is  covered  with  cotton  wool,  on  which 
turr>entine  or  dry  nmstard  may  lie  sprinkled.  Mustard  leaves  are 
al*o  of  fiieat  use  as  a  local  application.  The  choice  of  the  local 
application  will  depend  very  much  on  the  efScieney  of  the  nursing  ; 
in  the  absence  of  trained  attendants  the  uue  of  poultices  should,  as 
a  rule,  be  avoided. 

The  food  should  consist  of  milk,  jelly,  beef-tea,  chicken  broth, 
essences  and  juices  of  meat,  and  eggn  in  milk.  It  should  be  given 
at  intervals  of  from  two  to  three  houra  in  severe  eases. 

When  the  symptoms  are  subsidmg  especial  care  is  necessary  to 
prevent  the  occurrence  of  a  relapse,  and,  during  convale^^cence,  far 
greater  watchfulness  is  required  than  after  recovery  from  pneimioniu. 
Cod-liver  oil  and  tonics  are  then  of  great  ser\'ice. 

.1.  K.  V. 
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The  essential  foatme  of  the  comlttion  to  ■which  the  above  terms 
lire  ftpplieti  is  the  prcaonre  of  an  excess  of  fibrous  tissue  within  the 
limfi.  This  mny  arise  from  n.  ilevelopiiient  of  new  tisane  in  tht- 
whUs  of  ibe  pulnionar_j-  alveoli  or  fioni  (ihraus  thifkening-  of  th** 
Huh-plL'iirtil.  interalwolar,  interlohulixr,  peribronchial,  or  peri 
vRSc-nliir  i-omieclivif  liasue.  In  the  majority  of  cases  the  above 
h>»<ionx  are  foinul  in  association,  hut  one  or  other  ina.y  predominate. 

Etiology.  Fibrous  innluration  of  ihe  Inni,'  may  occur  as  a 
r«milt  of  a  great  variety  of  eon^litions. 

It  may  he  sBcondary  to — 

I,  PuluHMutrii  tubi'rrulosis. — Tliia  is  by  far  the  most  common 
caiisi*.  the  change  being  espedally  inarkeil  in  the  chronic  and  fibroid 
fiinnsof  the  BlTwtion. 

It  will  he  more  convenient  to  conftiiler  here  niilv  those  forms  of 
the  lesion  which  orcur  indepeniletJtiy  of  the  preaanee  of  tubercle. 

Jl.  I'ltfumonia  iiiu!Mi!i{}(.tife  i)t'iitt;iUve  ijucniirjiiia  {lohartypn), — 
Thi'  cKHMirrvni't  of  imliiration  as  a  seqi:el  of  pneumonia  anil  in  the 
iti«twiKl  (\^Txx\  of  chseaso  towhii-h  the  latter  of  tlieuliuve  titles  ia  given 
18  «K*U  with  ni  the  preceding  chapter. 

H,  lin-'**<h,^  pncutiu-imi  ii-rth  n-llupsf.  In  children  this  affection 
WA  infriMimmtly  piuses  into  a  claonit;  condition  accompanied  by 
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indaration  of  tbe  lung,  wbich  commeucea  as  a  tibrou&  lliickeuing  of 
the  alveolar  walU. 

4.  Branch iectasis.^Aa  a  rule,  when  dilatation  of  the  bronchi  is 
fonnd  in  association  with  indiiratiou  of  tb*  lung,  the  pulmonary 
lesion  is  primary;  bronchiectasis,  from  whatever  cause  arising, 
may  however  be  foUowed  by  induration  of  the  lung.  I'auaUy  the 
change  in  such  cases  is  liinited  to  tbe  ueighbourhood  of  the  dilated 
tubes. 

6.  The  inhalation  of  irritant  SHbatiimu's. — In  the  large  majority 
of  cases  of  so-called  '  kniie- grinders'  phthisis  '  or  '  stonemasons' 
phthisis.'  &c.,  the  cundition  is  the  combined  result  of  tuberculosis 
and  fibrosis  of  the  lung,  the  latter  being  only  iii  part  due  to  the 
irritant  effect  of  solid  particles  inhaled  in  the  course  of  the  patient's 
occupation.  In  a  certain  number,  however,  tuliercle  is  absent, 
and  in  such  the  induration  is  to  be  ascribed  to  the  iTihalation 
of  irritant  substances  {vide  'Diseases  due  to  Inhulatiou  of  Duat,' 
p.  260). 

G.  Picari.sy.— Lesions  of  the  pleura  may  he  the  starting  point 
of  indurative  changes  m  the  lung,  a  condition  to  which  the  term 
•pleurogenic  cirrhosis"  is  applied.  We  are  of  opinion  that  sucb 
a  sequence  of  events  is  not  of  such  common  occurrence  as  it 
appears  to  be  considered  by  some  writers ;  it  is  indeed  in  many  cases 
remarkable  to  what  a  short  dtHtance  the  legions  uf  subjacent  parts 
of  the  lungs  extend  in  rases  of  pleurisy,  whothrr  acute  iir  chronic, 
and  Wti  doubt  whether  pleutisy  unaccompanied  by  any  puhnouiiry 
lesion  is  capabJi^  of  protlucing  extensive  tibrosis  nf  the  lung. 

7.  Sifpkilis. — On  reference  to  the  chapter  on  Pulmonary 
Sypliilia  (p.  481)  it  will  be  seen  that  the  hings  of  infants  sulferiug 
from  congenital  syphiliw  often  present  in  a  very  typical  manner  the 
lesions  characteristic  of  iutorstitial  pneumonia.  In  adults,  areas  of 
librous  induration  occasionally  mark  tiie  site  of  previously  existing 
gimimata, 

8.  Foreign  hmlies  in  ike  bronchi. — Induration  of  the  lung  in 
asaociation  mlh  bronchiectasis  and  other  lesions  is  not  infrequently 
tbe  result  of  tbe  long  cemtinued  presence  of  foreign  bodies  in  the 
air  p&sBages. 

0.  The  pressure  of  kji  tirifurt/sni  may  induce  localised  fibrosis  of 
the  lung. 

10.  Malignant  growths  of  the  hmg,  pleura,  or  rasophagus  may 
als(}  set  up  indurative  chutige^  in  tbL-  lung. 

Morbid  Anatomy,  Three  varieties  nf  the  lesion  arc  met 
with:  a.  The  massirr  or  lobar  form;  h.  The  in.sHlar  or  bmncho- 
pneumonic  fonu,  in  which  fibrosis  occurs  in  palebea :  f.  Jieticitlar 
Jibro&iif',  thisvarieiy  is  separately  c^m^idered  at  tbt-  endof  this  chapter. 

a.  The  lobar  form,  as  a  ride,  atfects  one  lobe  of  a  lung.  It  in 
unilateral  in  diatributioti,  mid  involves  the  lower  lobe.  The  lung  ih 
of  a  greyish  colour,  with  irreguliLr  marbled  areas,  soliij  and  indurated 
on  section;  in  soiot:  ca.SHS  it  pnseuts  a  finely  granular  ttppearance. 
It  subsequently  shrinks,  owing  to  tbe  contraction  of  tliu  newly- 
formed  fibrous  tissue.      Dilatation  of  the  ln-oncbi,  generally  of  thy 
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cylimlricul  variety,  but  sometimes  of  the  saixiilar,  may  occar  ut  a 
later  period,  und  tbc-  changes  iiicicJenta]  to  that  affection,  viz.  diffiiBe 
f-gptic  branclio  pneumonia,  necroeia,  and  gangrene  are  comiiiun  id 
fatal  cases. 

iJroucbieota^is  Is,  however,  more  coimnon  tn  the  sncceeding 
variety. 

Piihitonary  aneurysms  may  furui  in  cavitiea.  Emphysema  i^ 
iisiirtlly  present  in  the  neij^hlionrhniKl  of  the  contracting:  lesinns,  and 
pleural  adhi'^inns  are  commonly  t'unnd. 

h.  The  lironcl)0-|>nenuionic;  form,  whirh  is  the  moat  common,  ta 
often  secondary  to  measles,  whoopiuK  cough,  aud  swirlet  fever. 


>*3-a' 


Fio.  77.  -Pllsiu.sak^  Fmiioimh     (  x  7  dianR'tcm) 

Ahowliilt.  a.  Ihlokciidl  liitiikil<iiliir  -i-Uk ;  A,  lldli'kiiiril  |iliiim  :  r,  rniT>liy»itmalnu*  Intif  In 
i]cli.-l<liuurlio<il  <.■[  It-sjuii :  ■/,  ti>)njlii>  mtli  ilitutiil  hntocMolo  In  thv  cvntrc,  alrwiftr  tnlli 
Mill  roiiiiwilvi!  tlunic  utrui-mri'i  mufli  iliVkoDCil. 

The  librnsis  aflectg  fi«rtaiu  anas  of  the  U\nn,  which  are  usaalty 
deeply  pigmented,  and  may  he  scjiarAted  from  oueauotherby  tisBuo, 
whicli  may  be  either  iiurmal  or  ompliysematous  or  iraversed  by 
tibroas  bands. 

The  leHions  may  lie  situated  in  any  part,  but  are  more  commonly 
present  in  ihf  lowur  loben.  Baccitlated  brnnpbiprtnsifi  often  ocMJnrs. 
If  excavation  occurs,  aneurysms,  usually  of  small  size,  may  form 
on  branches  of  the  pidmonary  artery,  und  profuse  and  fatal 
IwcmopLyuis  may  follow  rupturt  of  one  of  thaiti  into  a  neighbouring 
cavity. 
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Microscopical  appearances. — In  pulmonat-;  tibrusis  of  the  lobar 
and  hroncho-pnennionir  formn  a  new  growth  of  conui'ctive  tissue  is 
found  within  the  alveoli,  and  in  thr  cnnnpctivr-  lissuo  framework 
of  the  Ivtng. 

The  iu:cnnipaii>-ing  drawing  (fig,  77)  of  a  soctiou  of  the  hmg 
from  a  cast-  of  chrome  pn«-iiinonin  and  hrmichiectaHis  in  a  child, 
ibe  subject  of  congenital  syphilis,  iUiistrates  th^se  rhnn^ea. 


VM.   78. — ACCTK   I'LllLKIiiV.   ttlTlJ    TllllKJ:MN<*   •■!     IIIC   tl)\ VC  TIVK   TwSUB 

Of  TiiR  IiiMi   (  X  7  <liailit.-ler&] 

a,  niirilKiiis  i.-xii>1r||<iii  an  llir  -iirfvr  <at  llir  Iilcilm  ;  6,  llit-kct>i^l  -fj*n. 

The  alvoolar  wnlJs  aro  thirkcnnl  by  a  tjmwth  of  fibro-cel hilar 
te,  chiefly  consisting  of  long  fusiform  fcllH.  iin<l  itu*  veaiclea  am 
creased  or  oljlitcratcd.  They  usually  rontitin  huge  epithelial 
and  leiicnrytefi,  and  sonif-tiiiies  granular  L-orpusi'lon  and  fat 
ules,  The  ccHniectivK  tis-iiie  throughout  tlu'  ulVwled  area  shows 
mmatory  c-ljEi.n<;fs,  and  the  thickcnhig  of  the  interrtlveolar  and 
ilobular  tissiit'  may  he  more  obvious  tlmn  i\\i'  t'banges  in  tht- 
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alveolar  walls  or  witliiu  the  alveoli.  'I'lii;  smalk'r  inonclii  iuc  u.'^ii;ill> 
dilated  and  show  the  lesions  incidental  to  chronic  iutlanniiiiiioii  ; 
fibrous  thickening  of  thfl  peribronchial  tissue  is  also  commonly 
present. 

The  pleura  overlying  the  indutated  lun^  is  almost  invariaUy 
thickened,  the  extent  of  this  change  depending  upon  the  amount 
of  contraction  which  has  taken  place  within  the  lung.  In  vezy 
chronic  cases  the  pleura  may  be  of  almost  cartilaginous  densi^. 
The  pathology  of  this  lesion  is  discussed  in  the  chapter  on  Chrome 
Pleurisy  (vide  p.  578). 

The  accompanying  drawing  (fig.  78)  is  a  section  of  the  pleura 
and  the  surface  of  the  lung  ta£en  from  a  case  of  acute  pleurisy. 
It  shows  that  thickening  of  the  interlobular  septa  may  occur  as  a- 
result  of  inflammation  of  the  pleura  ;  but  &e  wifmge  is,  as  a  rule, 
limited  to  the  subjacent  part  of  the  lung,  and,  independently  of 
pneumonia  or  chronic  bronchitis,  cannot  be  considered  as  per  se  a- 
cause  of  fibrous  overarowth  of  the  alveolar  walls. 

Symptoms.— ]i  the  case  is  observed  from  the  onset  and 
watched  for  a  long  period,  the  symptoms  will  depend  first  upon  the 
nature  of  the  primary  disease,  and  later  upon  the  subsequent  ohangefr 
in  the  lung. 

Careful  observation  shows  that  the  presence  or  absence  of 
bronchial  dilatation  exercises  the  most  important  iuflnenoe  both  on 
the  symptoms  and  prognosis  of  the  disease. 

The  cough  which  is  always  associated  with  bronchial  dilatation 
induces  emphysema,  the  putrid  secretions  are  inroired  into  other 
parts  of  the  lung,  bronclutis  becomes  general,  and  the  other  cha- 
racteristic symptonis  of  bronchiectasis  become  manifest. 

If,  however,  the  affected  lung  is  much  shnmken  and  the  bronohr 
are  obliterated,  there  will  be  more  marked  contraction  of  the  side, 
great  displacement  of  the  mediastinum,  heart,  diaphragm,  and 
abdominal  organs.  A  moderate  degree  of  bronchitis  with  congh 
and  expectoration,  and  dyspno'S  on  exertion,  are  the  symptoms- 
commonly  present.  Such  a  condition  is  quite  compatible  with  fibir 
health,  and  the  absence,  for  considerable  periods  at  atime,  of  pyrexia 
and  any  verj-  urgent  sjTnptoms. 

The  physical  si^s  obsened  in  cases  of  fibrosis,  associated 
with  retraction  of  the  lung  and  bronchiectasis,  are  absence  of  expan- 
sion, increase  of  the  vocal  fremitus,  the  presence  of  bronchophony  or 
pectoriloquy  and  of  a  percussion  note,  which  is  either  dull  or  of 
wooden  or  tubular  or  amphoric  quality,  according  to  the  size  of  the 
cavities  and  their  nearness  to  the  surface  of  the  lung.  The  breath 
sounds  are  either  bronchial  or  cnvcmous,  and  large  bubbling, 
gurgling,  or  metallic  niles  arc  audible.  Signs  of  bronchitis  may  be 
present  on  the  affected  side  in  the  neighbourhood  of  the  area  of 
induration  or  in  the  opposite  lung. 

If  the  lung  is  retracted  and  the  bronchi  obliterated,  such  of 
the  aliove  signs  a»  are  dependent  upon  the  presence  of  dilated 
tubes  will  be  wanting.  The  respirator)'  sounds  over  the  con- 
tracted lung  may  in  such  cases  be  faintly  bronchial  in  character.. 
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Ubtt  wmy  be  feh  m  the  yew<»hriT 
oar  emn  it  ns  ohncwM 
WM  loofcwl  >4  tro«  bAind. 

Ihft  •■■■■B  «( ibe  aiittftioB  is  m  all  oues  dironic,  iis  dantK>o 
hMK  c^naBy  wcfcporf  b;-  jnn  tuAor  Aaa  months. 

^  At  tarn  prnt"*"*  tovmrds  «  btal  tcnmoMkNi  <lro|M^  » 
.'ran'  HWy  to«eear.  it  is  nsaftUr  limited  to  the  lover  pxtxvmiliM. 
nlii  As*  10  socoe  degree  of  cudiftc  fiulun.  Albuminuria  mid 
— fInM  CatMse  iut  also  be  preaeot.  The  final  sta^  of  hruochiiv'- 
IHM  bM  tlRttdy  been  seTviml  times  referred  to. 

— The  coodition  is  distinguished  from  puhtionarv 
of  the  Terf  chronic  tvpe  phmarilT  bv  the  nt^riicv 
ti  fcsnlH  from  the  ^^ta.  and  also  by  the  fact  tbat.  imliki-  tuber- 
colvr  iHw»on  it  is  asnaU}-  unilateral,  and  does  not  extend  fnnn 
lbs  sner  to  the  lower  lobe  in  the  manner  cbaracUTislio  of  tbt< 
gnM  n^ontf  of  eases  of  that  disease.  EMmary  l>asir  tubt>n-uUv<;u 
metmifamtd  br  Bbrosis  is  a  rare  condition  which  may  cliv)t<Iy 
■bndate  dironic  pneamonia :  the  dilTen^ntial  diafn^osiis  di>pt>iu)s 
again  m&inlj  upon  the  results  of  the  fxaminatioD  of  tho  sputn. 
ToherciilosL';  may.  however,  supervene  upon  fibrosis  which  was 
originally  noii- tubercular. 

IHfficulty  in  dia^'nosis  may  arise  in  eases  iu  wbioh  the  JniptT- 
feet  absorption  of  a  pleural  etVusion  has  been  followed  neither  by 
expansion  of  the  lung  nor  by  dilatation  of  tlie  linnu-hi.  Thia 
is  characterised  liy  a  niore  localised  retraction  of  ibi.'  chest  wall 
than  is  met  wiih  in  pneumonia,  with  diminished  voi-aI  frt>niitus 
and  feeble  breathing,  or  by  an  ahsence  of  respimtory  and  ailvenli- 
lioas  sounds.  If  tlxe  presence  of  Hiiiil  in  susixrU'il  it  is  udw  the 
almosk  invariable  practice  to  insert  an  aspirator  neitlU- iintl  to  hv 
guided  by  the  results  ok)tained. 

Secondary  bront'biectasi.s  in  u  lun^'  which  has  l«en  coUapsud  liy 
the  pressure  of  pleural  efTusion  gives  rise  to  a  condition  so  closely 
resembling  that  under  consideration  as  to  bo  ahno»t  indistin- 
gnishable  from  it  1i>  pbvfical  si^ns,  The  history  of  llu'  lu-utc 
tUnesB  with  which  the  ayniplouis  comniL-ncoil  niiiy  siilllco  tt>  deeidti 
the  point. 

Malignant  growth^i  in  the  hnig  and  inediaslinuin  aro  orcAHionrJIy 
accomp&nied  hy  physical  aigiu*  sugpestive  of  chronio  piieiinioinii, 
particularly  when,  owing  to  compression  of  a  main  lironchuw,  tbr 
tubes  throuf^'hout  thf  lung  hiive  unilergii^nii  ililatittion.  In  u  cane  of 
the  kind  rccentl\  innUu-  iho  ciiru  of  the  writer,  tho  (!iiif;noHis  nf 
meral  saccnlaLcd  l-cuni'hicitiiflia  wna  veritied  post  niorlem  ;  but  i\w 
esence  of  the -^'roulh,  which  nowlieru  iippnmchid  llic  HiirfiLru  of 
e  lung,  hud  not  been  flu>4[)ccLcd. 
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The  presence  of  prfHSure  si^'iis  anil  nt  'lllllll-^;  ir:iii<'^rt'.-sin,L,'  llii> 
median  line,  pain  in  the  chest,  and  currant  jelly-Iiiu'  (-\i)('<'tui';itii)n 
point  to  a-  diagnosis  of  malignant  growth.  Extreme  cardiac  dis- 
placement, compenBatory  enlargement  of  the  opposite  long,  and  a 
duration  more  prolonged  than  two  years  suggest  that  the  case  is 
one  of  chronic  pneumonia. 

The  diagnosis  between  chronic  pnenuKmia  with  broncfaiectasiB, 
and  the  perforation  of  the  lung  by  an  empyema  or  hepatic  abaoess 
often  presents  great  difficulties. 

The  decision  in  most  cases  of  the  land  depends  npon  the  results 
of  an  exploratory  puncture  with  an  aspirator  needle. 

Pro^osis.— The  duration  of  the  disease  is,  as  a  rule,  pro- 
longed, and  may  extend  to  ten  or  twenty  years  or  more. 

The  prognosis  is  decidedly  most  favourable  in  cases  in  which  the 
bronchi  are  nut  dilated. 

Death  is  usually  preceded  either  by  cardiac  failure  and  dropsy 
or  by  septic  broncho-pneumonia  and  gangrene. 

Tpeatment. — It  is  important  to  maintain  the  strength  and 
nutrition  by  a  liberal  diet,  with  tonics  and  cod-liver  oil.  The 
subjects  of  pulmonary  fibrosis  are  very  liable  to  bronchial  catarrh, 
and  should  be  protected  from  damp  and  cold  by  warm  clothing, 
and  when  possible  by  a  residence  during  the  winter  in  a  dry  and 
warm  climate.  Kaihng  this,  in  severe  cases  they  are  oBually  better 
indoors  during  that  season  unless  the  weather  is  exceptionally  fine 
and  bright. 

Profuse  and  fu'tid  expectoration  should  lie  treated  according  to 
the  methods  recommended  in  the  chapter  on  Bronchiectasis. 

It  is  unnecessary  to  describe  in  detail  the  treatment  suitable  for 
the  various  coinplications  of  pulmonary  fibrosis. 

c.  Ketic'Ulak  Fiimosis.  This  form  of  fibrosis  is  of  purely 
patholo^'iciil  intei'GRt,  as  no  case  has,  so  far  as  we  are  aware,  ever 
been  recognised  during  life.  A  typical  case  is  reported  by  ]>r. 
Vercy  Kiibl.'  and  anotbor,  of  a  somewhat  similar  character,  by 
Dr.  W.  llcCaiom.-^ 

The  writer  is  indclited  to  Dr.  Percy  Kidd  for  kindly  lending  the 
niicroscopiciil  spociiiieii  obtained  from  the  case  above  referred  to 
figured  on  tlie  next  page. 

The  lungs  in  this  case  presented  the  following  appearances. 
They  were  spongy  but  firm  ;  emphysema  was  present  at  the  margins ; 
the  pleiine  were  opaipie,  sli<,'htly  thickened,  especially  along  the 
posterior  liorders.  On  section  they  were  rather  dry,  of  a  deep  red 
cf)lour,  and  tniversed  throuj,'hout  by  numerouK  intersecting  greyish 
tibrous  strands,  which  seemed  in  i)laoes  to  follow  the  lines  of  the 
interloliuliir  septa.  These  fibrous  bunds  were  scattered  Rymmetrically 
ibrouglioiit  both  lungs,  but  viiried  somewhat  in  thickness  and 
(lunil)ei'in  dilferent  pints.  The  interlobiir  septa  were  not  thickened. 
A  small  mortar-like  mass,  embedded  in  pigmented  indurated  tis-sue, 

'■'—   Trfitis.  vnl.  sxxvii.  p.  I'iO. 
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wiBBfafttsd  iu  the  left  upptT  lobe,  litid  two  Hrm  encapsutut^d  Bub- 
plnml  Cftseons  iwxlules in  th<'  ii;rht  lower  loli*'.  Xa  mihary  tiibprcleH 
and  110  tubercle  bncilli  were  found.  Tin'  lirouchi  wure  sH^lilly 
dilat«d  in  places. 

ilwronofkol  eiamiftatttni. — There  w&«  nmrked  fibro-coUulAr 
Uuckeniug  of  tbo  outer  co»t  of  bi-onchi  uiid  bronL'hioles,  involving 
iiIbo  the  adjacent  arteries  and  vcinn. 

The  mncoujunemiminf  in  most  of  the  bronchioles  wiwintrophied  ; 
ill  otheK  it  was  thickened  nnr]  fibroid. 


Fio.  79.- -IUtictmii  FtitRtMU  !»>■  rriE  I.in..s.  wini   Kmmivbkm*  (  m  7  iliameler*) 

A,  (lllatnl  vudi'lua  nilli  TLickriint  ulvtiilnr  wnlU:  h,  |.iL'NU-iilnJ  DIitkus  UiiiIb 
tnnrrraingThvljiJir. 

Peribronchinl  thickeninR  wii-s  the  prominnit  lesion;  it  Viiricil 
from  n  part-ly  celhikr  iiitiltraliun  to  :i  den^e  tilirou-i  growth. 
Emph^Beimi  wai«  most  ranrkrd  in  tin-  m-ij^'Lliouihood  of  tb(^  (lisi'!i-;ed 
bronchi,  The  fil.rons  bands  comnined  inuiKrous  cajiillaty-likt 
vessels. 

Tlie  patient  wns  a   woman   jet.   :^7,  who  had  enjoyed  goiul 
tt  up  to  twelve   month;-   befon-   her  admission   lo  hosjiitid. 

illness  Wgan  iviib  ntchinu  »"**  vouiiiing,  fuUowvd  l.y  coMi,'h. 

thick  yellow  eTCptclorntion.  and  .shortne-^  of  l-n  iilh  on  exertion. 
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Hbe  had  btul  slight  btfiuoptysLs,  and  uioru  recently  hiul  sufiTered 
&roin  palpitation.  Dmlli  occurred  eleven  days  after  odmiiMiiou  £rom 
ariftsarca  and  gradually  increasing  dyspncra. 

Pr.  Eidd  discusse.^  iliu  origin  of  the  lesions,  and  coDsidera  the 
cvideuce  insufficient  to  allow  of  tbi-ir  being  ascribed  cither  to  syphilis 
or  tubercnlosia.  He  rognrds  the  afff>ction  a«  due  to  a  progreswivo 
cbruEiic  bronebitiH  and  peribronchitis,  leading  ta  fibrosis  of  the 
lungs. 

A  case  of  a  siinilar  kind  reported  by  Dr.  Perry '  is  described  in 
the  chapter  on  Pnlmonnry  BypbibH  (vute  p.  489). 

The  writer  a.W>  desires  to  acknowledge  his*  indebtwhiess  to  Dr. 
Percy  Kidd  for  tht>  classification  here  adopted,  and  for  other  in- 
formation derivcil  from  his  papt^r  on  Fibroid  Diseaec  of  the  Lung» 
(nWc  *  Clinical  Journal,'  Nov.  7,  181)4). 


J.  K.  F. 


1  Path.  Sue.  Trant.  xlii.  p.  63. 
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It  has  long  been  known  that  einploymt-nt  in  certain  occupationa 
involves  a  special  liability  to  a  slowly  progressive  disease  of  the 
longs,  but  opinion  han  )»-t-n  gnatly  tlivided  as  to  its  precise  nature. 

Pathology.  'i"h<;  'arlicr  view  that  under  such  circumstances 
extensive  induration  and  dtslructive  changes,  particularly  the  for- 
nution  of  caviti*---,  may  occur  indejiendr'ntly  of  the  presence  of 
tabercle  is  no  lont.;er  fnable  in  the  face  of  the  repeated  discovery 
of  tubercle  l>a.:illi  in  tlic  sputa  of  patients  suffering  from  the 
affections  t/ou'^raliy  ii-rmed  '  knife-grinders'  phthi.si.s,'  '  grinders' 
.cot,'  '  stone-L'rirjd<-r-:'  jjlithisis,'  'potters'  phthisis,'  xc. 

As  alf;-i'iy   -tat'^d   in  the  chapter  on  Pulmonary   Fibrosis,  we 
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consider  that  the  lesions  of  ihe  above  imturo  are  in  great  part  of 

tubercidar  orl^n.  Snch  cases,  in»lee<i,  constitute  some  of  tlie  most 
typical  Qxamples  of  the  fibroid  variety  of  pulmonary  taberculosif; 
(vide  p.  »42}. 

It  is  possible,  however,  that  in  some  cases  of  the  kind  which 
prove  fatiil  from  pulmonary  tuberculoais  ihe  early  lesion^*  may  not 
liave  been  of  that  oaturi',  but  ou  this  point  it  i^  difllcult  to  Mpti>ak 
with  ctrtainty.  The  miiscuni  of  the  >IidcUpsex  Hospital  contains  a 
werit-M  of  preparations  presented  by  l:he  laLe  Dr.  Greenbow,  whose 
work  in  connection  wrth  this  subject  ia  well  known/  iUuatrating  in 
a  vf;ry  caisplete  manner  the  moibiil  cbaiij^'es  incidental  to  employ- 
ment in  various  tradel^. 

Morbid  anatomy. — The  chief  pathological  leaiona  found 
aru  :— 

1.  Chwujes  in  the  bronchi. — The  first  effect  of  the  constant 
{irasence  of  spiculated  and  angular  particles  of  metal  or  stoue  In  the 
iiispirL'd  air  is  to  produce  irritation  and  catarrhal  inflammation  of  the 
liirynfreal  and  bronchial  mucous  membrane.  Tlie  process  subst-- 
(jueiitly  beconies  chronic;  thickeninjr  of  the  branchial  walls  and 
fibrous  changes  in  the  peribronchial  tissues  occur,  and  are  followed 
in  many  cases  by  bronchiectasit;.  In  areas  of  induiutiou  the  latter 
ehatif^e  is  Keuerally  well  marked,  but  more  rarely  the  lironchi  aro 
found  to  be  obliterated  there.  ISronchiectusis.  when  widely  dia- 
tribtited,  is  usiuilly  of  the  sacKiilated  variety.  The  dilated  tubes 
may  contain  deeply  pigmented  purifomi  material. 

2.  Evtphysvuiii  ia  cotiimonly  present,  and  ia  either  general  and 
of  the  'large-lunged'  variety  or  limited  to  the  neigh bourhoo-l  of 
chronic  indurative  lesions.  It  is  the  result  of  the  cough  which 
constitutes  one  of  the  chief  symptoms  of  the  affection. 

3.  Fibrosis. — ThiH  is  the  most  characteristic  lesion.  It  may  be 
unassociatcd  with  tubercular  changes,  although  the  two  are  more 
often  associated.  Snmll  siuattered  pigmented  nodules  aro  uiiually 
tubercica  which  have  underjione  fibrosis.  By  the  aggregation  of 
such  nodules  soma  at  least  of  the  larger  areas  of  induration  are 
formed.  Theso  maybe  found  throughout  both  lungis,  or  the  change 
may  be  linjitetl  to  otu-  lobe,  or  to  the  ujiper  lobe  and  adjacent  part 
of  the  lower  lobe.  The  latter  di><tiibutii>n  of  the  lesions  is  common 
ill  thu  tubercular  varieties  of  the  affection,  and  is  an  important 
distinguishing  feature  of  aueh  cases.  The  fibrosis  areas  are  densely 
indurated.  In  one  of  I'r.  Greenhow'.s  s[<eeimens  they  are  described 
as  presenting  '  a  smooth  section,  not  uuhke  pieces  of  indiarubber.' 
Fibrous  overgrowth  is  also  present  at  the  margins  of  the  more 
completely  consolidated  areas,  and  bands  of  pigmented  fibroid  tissue 
may  traverse  the  lungs  in  various  directions.  The  change,  when 
not  tubercular,  is  due  to  a  chronic  inflamniatory  process  leading  to 
the  development  of  new  tissue  in  the  walla  of  the  alveoli  and  in  the 
connective  tissue  of  the  lung. 

'  Third  Report  of  Med.  f/.  tu  Vrhy  Cowidl,  ISGl ;  and  Path.  Soc  Trams. 
vols.  xvi.  xvii.  ix.  ixi, 
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i.  Pigmentation  is  hardly  less  characteristic  of  the  condition 

tlian  fibrosis.    The  colour  varies  bo  a  slight  degree  only  with  the 

nature  of  the  occupation  followed.    In  the  great  majority  it  is  deep 

black,  this  being  especially  marked  in  the  lungs  of  coal-miners  and 

others,  in  which  particles  of  carbon  are  present  in  the  inhaled  dust. 

in  a  specimen  of  Dr.  Greenhow's  taken  from  a  coal-miner,  it  is 

stated  that  'when  &8sh,  the  lung  on  section  exuded  large  quantities 

of  thick,  perfectly  black  floid.'     The  lungs  of  iron-workers  may  be 

of  a  brownish-red  colour,  those  of  workers  in  ultramarine  of  a  violet 

tint.     The  pigmentation  may  be  present  throughout  the  lung,  and 

is  almost  invariably  most  marked  in  the  areas  of  induration.     It 

may  be  uniform  or  occur  as  speckles  and  streaks,  and  pigmented 

sureas  may  be  intersected  by  white  lines.    It  was  at  one  time  doubted 

'whether  the  inhaled  dust  is  really  the  source  of  the  pigment,  but 

"felie  proof  of  the  presence  of  carbon  in  the  black  lungs  of  coal- 

zminers,  of  oxide  of  iron   in  the  red  lungs  of  workers  in  that 

substance,  and  of  solid  particles  of   wood  charcoal  in  the  black 

limgs  of  a  man  engaged  as  a  carman  in  the  charcoal  trade  has 

finally  settled  a  long  disputed  question. 

5.  Excavatwn. — Irregular  cavities  with  black,  ragged  walls  may 

V>e  produced  by  the  necrotic  softening  of  consolidated  areas.     They 

^X6  more  often  found  in  the  upper  lobes  than  elsewhere,  and  may 

\»  of  very  large  size.    Where  such  cavities  are  present,  tubercular 

lesions  are  usually  associated  ^vith  fibrosis,  induration,  or  calcareous 

degeneration.  In  a  case  reported  by  Dr.  Greenhow,'  which  was  fatal 

from  hemoptysis,  a  cavity  in  the  left  lower  lobe  contained  dark 

fluid  blood. 

On  microscopical  examination  the  alveolar  walls  are  seen  to  be 
thickened,  and  to  contain  masses  of  granules  and  of  black  pigment. 
Similar  deposits  are  found  around  the  bronchioles,  and  to  a  less 
extent  throughout  the  lymphatic  and  connective  tissue  systems  of 
the  lung.  The  alveoli  are  distorted,  owing  to  contraction  of  the 
newly-formed  connective  tissue,  and,  whilst  some  are  obliterated  or 
coodensed,  others  show  emphysematous  enlargement.  The  contents 
of  the  alveoli  consist  of  large  catarrhal  cells  containing  black  pigment 
uid  free  grannies  of  the  same  material.  The  leucocytes  in  the 
polmonary  lymphatics  appear  to  act  as  carriers  of  these  particles  of 
pigment.  Agmented  fibrous  bands  may  be  found  intersecting  the 
long,  resulting  chiefly  from  thickening  of  the  interlobular  connective 
tissue. 

The  bard  nodules  present  the  microscopical  appearances  of 
tnbereles  which  have  undergone  fibroid  transformation. 

The  bronchial  ylandji  are  often  somewhat  enlarged,  and  almost 
invariably  deeply  pigmented  and  of  a  coal-black  colour.  The 
change  is  not  confined  to  the  large  glands  about  the  bifurcation 
of  the  trachea  and  around  the  main  bronchi,  but  affects  those  which 
lie  beside  the  tubes  as  they  pass  into  the  lung.  This  latter 
appearance,  however,  is  constantly  observed  in  cases  of  chronic 

'  Path.  Soe.  Trans.  voU  xvii.  p.  24. 
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the  changes  in  the  lunfj  are  limited  to  Xha  lealona  of  Hb^osia,  as  tho 
variety  of  tuberculosis  in  which  the  ^ranulatioiis  undergo  fibroiJ 
transformation  is  eharactcriseil  by  a  very  similar  course  (iiVi<!  p.  Hl-I). 
The  presence  of  tubercle  could  nt  this  stage  Imrdly  be  discovered  by 
physical  examination  ;  and  tbe  absence-  of  ImciUi  from  the  sputum 
■would  not  exclude  it.  It  is  in  fact  fxtromely  probable  that  the 
areas  of  pigmontation  and  fibrosis,  which  at  a  later  period  may 
under>,''0  softening',  are  formed  at  this  period  as  a  result  of  a  chronic 
tubercular  process.  At  a  later  stajje,  probably  when  excavation  is 
in  progress,  the  sputa  jienerally,  but  apparently  not  invariably, 
prsaent  the  charafiteri.itic  appearance  to  which  the  name  'black 
spit '  has  been  given.  The  following  clinical  history  is  attached  to 
one  of  Dr.  (Jreenhow's  specimena  :  '  From  a  man  aged  05  who  had 
worked  in  a  coal-mine  from  boyhood.  He  had  been  incapacitated 
from  work  daring  two  years,  during  which  time  he  had  suffered  from 
c-oiigli  and  shortness  of  breath,  and  hud  lost  tlesh.  Ton  days  before 
hia  death  he  begun  to  spit  up  large  quimtitieti  of  sputum  reKembling 
"black  paint."  Post  iiiurk-m.  —  in  the  upper  lobe  there  was  ati  irre- 
gular ea\ity  with  ragged  black  walla  adjacent  to  an  area  which  was 
pigmented  and  in<lnrated/ 

Pigmentation  may  certainly  be  present  nithont  causing'  black 
expectoration,  and  the  '  black  spit "  may  disappear  and  reappear  as 
the  procesrt  of  disintegration  of  the  lung  is  less  or  more  acute.  It 
lias  often  been  observed  to  appear  long  after  the  patient  has  ceased 
to  work  in  the  oocupatinn  which  gave  rise  to  the  pulmonary  disease. 
The  <|iiantity  may  be  very  large,  as  much  as  half  a  pint  or  more 
daily. 

Gritty,  black,  and  stony  masses  have  been  found  in  the  sputa  of 
grinders  and  maaons. 

If  bi-oncbiecta:*i8  is  present  the  sputa  will  probably  be  foitid  and 
present  the  other  characters  peculiar  to  that  atTeciion, 

CouFse.-  Cases  which  have  run  a  very  prolonged  course  may 
terminate  wilh  vtry  acute  symptoms,  as  in  the  following,  in  which 
the  lungs  after  death  were  deeply  pigmented  and  presented  areas  of 
induration  and  nf  excavation.  Theeawe  was  that  of  '  a  man  aged  88. 
who  had  formerly  worked  as  a  French  millstone  maker,  but  for  tht- 
last  eight  years  as  a  stonemasou.  Ho  had  sulVored  from  chronic 
cough,  worse  in  the  winter,  for  twenty  years.  About  ten  weeks 
before  his  death  he  caught  cold,  and  was  attacked  by  symptoms  of 
rapid  phthisis:  liiarrlma  supervened,  and  he  ultimately  succumbed 
from  a  severe  atlan;k  of  hiemoplysis.'  ' 

As  in  libroid  tuberculosis  the  courwe  of  the  disease  may  be 
apyroxial  tor  long  periods,  hot  with  the  onset  of  softening  the  tem- 
perature assumes  the  remittent  type  characteristic  of  active  tuber- 
cular disease  of  the  lungs. 

Emaciation  may  be  rapid  towards  the  close  and  may  be  accom- 
panied by  night  sweating,  diarrhiea,  and  dropsy. 

'  Catnlo^iJe  of  Middli^fiex  IlotiijUiU  Museum,  spccitnen  No.  1270.     Keportetl 
by  Dr.  Oreenhow.  I'nth.  Soc.  Trans,  vol.  xvii.  p.  'M. 
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Physical  signs.- -Thf  results  of  pbjsical  examination  of  tlifc 
chert  vary  with  the  degree  o(  emphysema  present.  Ae  in  tihroid 
taberciilotfis  the  signii  af  cuu»alidiitiun  may  1>t!  luusketl  l>y  ibe  con- 
dition of  the  surroumiing  lung,  ami  simUnrly  the  ndventitioussomulH 
o£  bronchitia  may  obscure  fine  nlles  indicative  o(  tubfi-cular  infil- 
tration, or  tbe  largbr  niks  which  itccmnpaiiy  its  disintegration.  It' 
emphysema  in  absent,  consolidntion,  sofltning,  and  exciivation  will 
be  recognised  by  tbe  ordinary  aignfl  which  accuiupajiy  tliofte  con- 
ditions. 

Treatment.— If  the  patifDt  in  alile,  im  8onn  aci  the  ^ymptunis 
appear,  to  ^'ive  up  hia  unhpaltby  occnpation,  the  disease  may  he 
arrested  ;  but,  having  generally  been  brought  op  to  the  trade  and 
knowing  no  other,  he  rarely  does  so,  and  the  dise-Hso  usually  oirries 
bim  olf  hefore  he  has  pai^aed  middle  life. 

The  geniiral  plan  of  treatment  nuitable  for  sucli  chi^cs  is  that 
described  under  Pulmonary  Tuberculosis.  The  diseasL',  so  far  us  it 
is  directly  due  to  the  inhaJed  dust,  nmy  bo  prevented  liy  the  use  of 
H  cotton-wool  respirator.  It  is  true  that  workmen  dislike  it,  hut  if 
certain  privileges  ar«  accopled  by  juaiiulucturers  only  lu  those  of 
their  employc'-s  who  habitually  wear  the  respirator,  the  objection  to 
its  Qse  is  apt  quickly  to  disappear.  Tbe  tuhercubir  element  iit  the 
disease  is  to  be  combated  by  atlention  to  tbe  hygiene  of  miuetj  and 
woi'krooms,  and  by  removal  of  dust  froNi  the  atmosphere,  which,  so  to 
gpeak,  prepares  the  soil  for  the  seed  ;  by  medical  examination  of  the 
employes,  and  geuerally  by  measures  which  develop  the  resisting 
power  of  the  imIiWdual  und  |jrevent  tubcrculiir  infection.  These 
latter  are  f^onsidered  in  detail  in  tlie  chapter  on  I'ulmonary  Tiiber- 
culosiu  {vitlc  p.  HBo). 
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TiliK  cotiiuiun  HBc,  bulb  by  ibo  iiiLdical  profession  and  the  luity.  of 
tht  term  *  Congestion  of  thi-  Lungs  '  would  appear  to  imply  tht 
i?\isteiice  of  a  clearly  lit^fim-d  aSection  of  that  naturt^,  whereas, 
iixcc-'pl  as  II  nccessarv  act-oni[)aninienl  oi:  aequvnce  of  certain  well- 
iintlerstootl  morbid  conditions,  it  is  one  of  ■which  the  patboloj^y  is 
Very  ohsciire. 

It  ij*  not  easy  to  uhlH-in  n  clear  idea  of  what  i.s  meant  by  the  ifcrni 
Cungeatioa  of  the  LuugH,  The  Innn  stands  upon  a  different  footing 
with  rc'j^'ard  to  its  vaKcuhir  supply  from  that  of  any  other  part  of  tlie 
"body,  exce|it  the  liver.  Il  coutaJns  two  rfystems  of  vessels  alnioHl 
distinct  fnmi  oneuuothc-r:  one  tin-  brt>nch!ul  system,  which  subserves 
the  nutriment  of  tin-  tissues  of  the  lung,  and  is  part  of  the  systemic 
ayateni ;  and  the  oilier  the  p^dnlOIIary^  which  conveys  the  whole  mass 
of  the  Mood  ihi'oiiyh  llu-  huij.'&  in  order  that  it  may  be  modified  rn 
traitxitn 

Therw  in  no  leusoii  in  ^^upjjnst?  that  thebi-oncliiul  vessels  differ  in 
any  way  from  those  of  any  other  part  of  the  systemic  circulation, 
either  in  r.pard  to  tlie  de<free  to  whifli  they  are  governed  by  impulses 
from  the  vaj^o-iutilni-ceiilres  in  the  medulla,  or flsewhere,  conveyed  to 
ihtm  through  the  sym]iathetie  nervti^,  or  in  repinl  to  the  part  whieh 
thoy  play  in  the  prorei^ses  of  ordiuary  inlliimmation.  At  the  same  tinio 
We  do  nut  kuo\^  of  any  expi'riuieuts  bearing  ii]Jon  the  siLbjeet.  But 
it  is  clear  that  it  iIr-  suiuller  liroitchini  artt-ries  were  dilated,  as  are 
ntlier  vesi^els  in  the  course  of  inlhlinmation  elsewhere,  there  would 
be  an  inereaj-e  of  urleiial  blood  in  ihe  part.  It  is  also  clear  that 
ftuyrbicg  which  eaiises  obstruction  to  the  general  clrculfttiou  would 
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cause  congestion  of  the  bronchial  vessels  and  \ead  pro  Uinio  to  an 
increa'ie  of  improperly  oxygenated  blood  in  the  Uin^s. 

The  puliaonary  vesaels  are,  however,  upou  a.  totally  dilTerenl 
footiug. 

It  hfts  long  been  discuuaed  by  phyaiologistH  whether  or  not  the 
pulmonary  art^^riea  are  governed  by  tJie  Hympathetie  nerves.  A 
series  of  imiiortant  observations  hy  Dr.  .I.R.  Llratlforrl  serins iilniofli 
to  have  settled  th«  (juestion  in  the  affiruiative ;  but  even  now, 
altliougb  there  is  no  r|ue3lion  about  the  facts  observed,  the  inter- 
pretation of  them  cannot  bp  said  to  be  aUofiL-ther  beyond  dinpiite. 

The  line  of  ]ii.s  ar^'unient  is  lis  fallows  : 

1.  Stimulation  of  the  vaso-moior  centre  in  the  niedullix  increases 
blood  pressure  both  in  the  aorta  and  the  piUnioiiary  urtery. 

The  problem  is  to  eliiiunale  the  effect  of  tlit-  iricreaswl  jireHsure 
in  the  syntemic  circulation  upon  that  of  the  iniirnonary  cirrulaLion. 

2.  Direct  pressure  on  the  iiuria  does  not  appreciably  raise  the 
blood  pressure  in  the  pulmonary  artery. 

The  increased  preaaure  in  the  aorta  cm  stimulating  the  vaso- 
motor centre  in  the  medulla  is  practiL-ally  found  to  he  produced 
almost  entirely  through  the  nie<linni  of  the  vesFels  supplying  the 
abdominal  Tisccra. 

8.  Stimulation  of  the  vaso-motor  centre  in  the  medulla  after 
section  of  the  cord  at  the  level  of  the  seventh  dorsal  nerves  (wbich 
is  above  the  level  ut  which  moat  of  the  branches  tiroing  to  thcabdo 
minal  viscera  come  oflF)  does  not  mcrease  tht;  blood  pressure  in  the 
aorta,  but  does  increase  ifc  in  the  pulmonary  artery 

-I.  Stimulation  of  the  lower  end  of  the  divided  cord  increases 
the  preBsure  in  the  aorta,  but  does  not  pro'luce  any  iulluence  upon 
the  blooil  pressure  in  the  pnlmonar)'  artery. 

Dr.  Bradford  allows  a  posisibli^  falhury  in  the  arnuKient,  depending 
upon  the  question  of  th^'  hepatic  condittun  which  be  has  not  yet 
bod  the  opportunity  of  clearing  up. 

It  must  therefore  he  held  to  he  almo-st  tertuin  tliat  the  pul- 
monary arteriole-^  may  be  dilattrl  under  the  influence  of  the  vaso- 
motor centre-H. 

It  is  also  clear  that  anything  that  caiisps  obstruction  on  the  toft 
side  of  the  heart,  such  as  inooiupeteiK'e  or  stenosis  of  tlu^  mitral  or 
aortic  valves;  and  anything  wliich  obstruct^  the  general  circulation, 
f<uch  as  the  circulation  in  the  blooil  of  certain  poisons -amongst 
which  carbonic  acid  must  be  included  -will  cause  u  passive  couges- 
tion  of  the  puliuonary  vessels. 

Whether  it  is  a<lvisahle  to  u-^e  tlie  ti'mi<  iLrteriat  fongestion  and 
venous  congestion  of  the  lungs  at  all  may  well  he  o|»ii  to  doubt,  con- 
sidering the  great  complexity  of  the  subject.  Ihit  tin-  n^ader  will  not 
fail  to  observe  that,  if  there  is  such  a  thin^  as  'arterial  contres- 
tion/  or  '  acute  hypeni-ruia '  of  the  pulmonary  vessels,  tht  (.■i:>lour  of 
the  hmg  should  be  darker  than  hoforc.  Our  own  opinion  is 
that  the  colour  of  the  lung,  as  seen  post  mortem,  depends  n(»t  so 
'cb  on  the  part  of  the  pulmonary  system  which  is  inslnuneutal 

bringing   the   eongewtion    or   hyperiTniia    nbont,    as    upon    the 
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gonerEtl  condition  of  the  blood  as  regards  aeration  at  the  time  of 
death. 

T^o  varititieH  uf  puhiiunar}-  congestion  may  be  recognised— the 
one  acute,  the  other  chronic. 

Acute  congeRtinn  constitutfts  t]iG  first  staige  of  pneumonia,  and 
it)  a  minor  degree  Ih  preBuiil  in  all  acute  inflaimnatory  ail'oetioas  of 
the  lungs,  whether  simple  or  tubercular.  It  also  occurs  to  some 
extent  in  rapidly  developed  cardiac  failure,  whether  from  myo- 
carditis such  an  Tiiayocrciir  in  acute  disease,  or  from  some  temporary 
condition  in  chronic  valvular  disease. 

Acute  couRestion  of  the  lungs  may  also  oocnr  during  \iolent 
exertion  and  excitement,  and  possibly  as  a  result  o(  vaso-nintor 
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iiiir  in«-  eJ<  (Villi  ;  4i',  lUvriilnr  hiiII  ><lr-i-iitr<l  \iy  <il-(inirlr>|  i-ii|il]lliirip>  ;  c.  ml  onrpuH>lM 
trwln  iilii-olii^:  rf,  ifiii]it>  nlimlu-  :  •.  iir-ilifcmlinir  ci.ttUcIial  is-llt  nf  itlvto1«r  «nU. 

pare.«ii<,  a  condition  which  some  writers  are  disposed  to  consider  of 

much  importajice  in  the  ciuisalion  of  hiemoptysJB. 

It  may  also  follow  the  rfuddt-n  removal  of  pressure  when  a  large 
trochar  and  a  cnmplotely  exhausted  cyliniler  or  hottlo  are  used  in 
paracentesis  for  pleural  effusion.  Congestion  and  ledeum  of  tlie 
uncorapres-sed  lung  may  also  occur  in  pleurisy  with  efliision.  The 
conditiun  inimtdiately  precr-dinp  the  cseaiK;  of  blood  from  ihi- 
vessels  durin-,'  Uie  formation  of  it  hji-morrhagic  infarction  is  pro- 
hably  on<-  of  extreme  congestion,  and  embolistn  of  a  branch  of  the 
pulmonary  artery  or  of  rapillaric-;  within  the  lung  is  prohably 
attended  by  conffestiun  of  neigh linuriufj  vessels. 
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Chronic  congestion  is  observed  in  itp  most  t}*pical  fonn  in 
lung -standing  obstructive  didea^e  uf  tbtj  mitral  valv^  with  failure 
of  componsation. 

(Kdema  of  the  lung  is  a  fnither  sta^e  of  tlte  state  of  onnge8tion. 
It  IB  constantly  olaerved  in  the  poat-niortem  room  when  death  has 
occuired  from  pneumonia,  bronchitis,  emphysema,  nephritis,  chronic 
valvular  disease  of  the  heartt  or  from  cardiac  faiJurn  in  acuto  and 
chronic  disease.  In  cases  of  general  dropsy.  If  the  pU'ural  surfaces 
are  adherent  on  one  side  of  the  chest,  there  is  often  n-dcma  of  the 
oorreBponding-Umg,  whilst  on  the  oppoaite  side  thtro  i^  hydro-thorax. 

HypoHtatic  pneumonia  is  a  tenn  used  to  describe  a  condition 
often  observed  at  the  bases  of  the  lungs  when  death  has  resulted 
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from  exhaustion  and  cardiac  faihirp.  It  is  dno  to  cnn'»eRtion, 
(udema,  and  hypostanis,  in  iis.HouiiLt)<in  with  alveolar  collapse  and 
occasionally  with  the  Itsiona  of  brcmcbo-pntumoniii.  The  terni 
'aplenisation  '  is  sometimes  used  to  titscribe  this  condition. 

Morbid  anatomy.— In  amte  con^^i^tioiL  ihv  Itmg  oil  section 
is  of  a  red  colour,  and  contains  an  excess  of  blond.  The  condition 
may  be  rgru  aftf-r  dmth  from  pncnmnnia,  when  tho  di.^asc  haa 
involved  parts  which  are  crepitant  and  not  yet  cunsulidateil. 

Tho  changes  present  in  tongestion  of  the  luug  are  illustrati'd  in 
the  accompanying  drawing  (Hg.  HO.) 

In  chronic  congeulion  the  lung  is  of  a  brownish  color 
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and  contains  much  less  than  the  normal  quantity  of  air.  The 
etfeot  upon  the  Inngn  is  to  produce  tlia  condition  known  as  '  brown 
intlunitiuii,'  for  a  <lescriplion  of  wbii'h  Uie  reader  is  referred  to  the 
chapter  foIIow]n^^ 

In  triK*  ifdenm  of  the  Inng  thero  is  a  aerous  exudation  within 
the  alveoli  (vi'ii'  fig.  HI )  and  in  the  interstitial  tissuea,  but  cellular 
exudation  is  absent.  On  section,  a  pale,  sligbtly  frothy  tluid  pours 
nut,  and  on  pressure  far  more  may  be  obtained.  The  fluid  may  be 
bluud-)4tained  where  tjinch  congestion  is  present.  In  extreme 
degreea^  of  this  condition  the  lun^  is  quite  airless,  and  presents  a 
bright,  ghsteiiinj;,  gtlatinoua  appearance.  It  is  heavj-,  pits  on 
pressure,  and  may  readity  break  down.  Ar  above  stated,  collapse 
and  pneuiiionic  chutiyea  are  often  aaaociated  with  extreme  udema. 
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Sbowing.  r.  tinincli<*]  v>rwt'l  roiit-iiiiinv  i*'!  «'il'  awl  hu  cicruivo  numlMrr  of  hnK-ooTMi ; 
IT  ami  h,  n\wiH  flJlril  witli  K-li-uia  tl>il>l ;  r,  nlreuluii  '■houliiK  pruliforaUon  vt  tlie  lining 
rplllii'liuui  ;  ■/,  {ilBLiuiit  In  ii(rit;lit>iiiirliiiuil  nf  vi-^-t-L 

SymptomB.— Defeotive  aeration  of  the  blood  is  a  necessary 
roRult  of  congestion  of  thf  Inntis,  and  dyspna-a  h  the  chief  evidence 
of  this.  Tough  is  ftlniosl  invariably  preaent,  and  is  atcompaiiied 
by  the  e\pectorftiion  of  nincus,  which  may  be  blood-stained,  or 
there  may  be  considcriiblf  li:f  ranptysis. 

(Edema  jiives  riiic  to  a  profuae.  thin,  watery  expectoration, 
which  is  frothy  fiotn  admixture  with  air,  If  ovor-distonsiou  of  the 
right  side  of  the  heart  follows,  the  face  becomos  cyanosfid,  and  at  a 
later  period  Uvid,  tlie  vu*ssels  of  the  neck  are  distended,  and  the 
dyspnea  ie  extreme.    The  lungs  are  in  a  condition  of  extreme 
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t«mporary  over-distension,  tbe  breath  sounds  are  harsh,  and  the 
exadstion  into  the  bronchi  produces  sihilant  and  sondrous  rhonchi. 
The  adventitious  sounds  most  typical  of  iii'deniit  iire  fint;  criu-kling 
nlles  at  the  bases  of  the  lungs,  sometimes  so  Qne  as  to  rctjemble 
crepitation.  As  the  condition  advancpa  and  thfi  lower  loht'S  bpxome 
ahuost  airless,  tbe  percussion  note  over  tbe  itlVected  iLvaa,  hecdines  dull. 

Cases  are  occasionally  observed  in  which  (I'dema  of  the  Kings 
supervenes  with  rBmarkable  rapidity  ihirirR  an  acute  illness  at 
sudden  onset.  One  of  the  kind  ubaervetl  Uy  tlie  writer  in  a  man 
a;t.  38  couuuenced  with  fever  and  imin  in  the  chest,  followed  aftt*r 
three  day-i  by  tho  expectoration  of  enormous  quantititis  of  frothy 
fluid.  This  continued  until  death,  which  oceunvd  iji  less  than 
eighteen  hours  from  the  onset  of  this  -ivaiptoni.  Thi-  trachea  juui 
bronchi  were  filled  with  fraihy  fluid,  iiml  both  lungs  were  extrenu'ly 
cedeniatous.  Careful  investigation  failed  to  afford  luiy  adequate  ex- 
planation of  the  exact  nature  of  the  case,  and  it  was  classified  in  the 
Post-Mortom  Keiiorts  undf  r  the  head  of  ■  Acute  Puhnonar}'  (Edema." 
Cases  of  »  somewhat  similar  character,  in  which  recovery  baa 
occarred  after  a  febrile  illness  of  three  or  four  days'  duration,  have 
been  regarded  as  examples  of  abortive  pnenmonia.  Cases  of  acute 
(I'dema  with  n  non-febrile  onfset,acnmipanied  by  rusty  expectoration 
of  a  watery  character,  have  been  called  by  Traube  Piiennn'nia  Senmi. 

Diagnosis. — The  conditions  under  contiideration  are  fio  rarely 
primary  ibat  their  recognition  i.-;,  in  the  majority  of  cases,  due  first 
to  a  knowledge  that  they  are  likely  to  occur  under  given  circum- 
tjtances,  and,  secondly,  to  the  <liscovery  of  certain  physical  ^igns. 

As  already  stated,  the  most  typical  sign  of  pulmonary  (ideiiia 
is  the  presence  of  crepitation  or  line  erepitiint  niles,  especially  at 
the  bases  of  the  lungs.  Acute  congestion  and  u-denia  is  dis- 
tinguished from  embolism  of  the  pulmonary  artery  by  the  presence 
of  rapid  pouting  breathing,  which  is  in  marked  contrast  to  tbe 
prolonged  deep  inspiration  and  expiration  which  are  chardcteristic 
of  the  latter  comlititur  after  the  disappearance  of  the  extremely 
urgent  symptoms  which  often  mark  its  onset.  From  spasinodLC 
asthma  it  may  be  difTerentiateil  by  tiie  absence  of  tbe  extreme 
prolongation  of  expiratiun. 

Urgent  clyspn<ea  with  {lilfuse  rhonchus  and  sibilua  in  cases  of 
mitral  stenosis  may  be  due  to  puhnonary  congestion  and  (idema,  and 
in  the  absence  of  tlie  typical  murmur  a  diagnosis  of  acute  bronchitis 
may  suggest  itwflf  if  the  previoiiH  liistory  of  the  patient  Js  unknown. 

Treatment.  Pulmonary  engorgLruent  with  cyanosis  or 
lividity,  and  over -distension  of  the  right  side  of  the  lifart,  from 
whatever  cau.se  ari.sing,  may,  if  unrelieved  t|tiiekly.  terminate  in 
cardiac  failure.  Under  such  circnuistaiices  venesection  is  the 
obvioua  indication,  and  the  abstnietinn  of  front  six  to  ten  onnces 
of  blood  often  affords  great  relief.  If  the  condition  should  sub- 
gequently  recur,  it  may  be  necessary  to  repeat  tbe  operation.  Dry 
capping  is  also  of  servire.  Turpentine  stupes  should  bo  applied  to 
the  front  and  back  of  the  chest  aUeniately,  and  arotnaiic  spirits  of 
ammonia  with  ether  and  digitalis  should  be  given  at  intervals  of 
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three  hours.  Free  purgation  by  o&lomel  and  salines  abo  indiroctly 
relieves  the  distenaion  of  tho  syateniic  venous  syatsm. 

In  conditions  whicL  are  not  of  suuh  iinnitidiate  tir^^ency  the 
indicatiouti  are  to  proiuotc  expectoration  and  maintain  the  force  of 
the  circulation,  and  to  relieve  the  venoiits  Hyatem  by  purgatives  and 
diuretics. 

tor  tlu-  treatment  of  tlie  varioua  infiiiniiiiatory  aflections  of  tUe 
lungs  which  are  accompanied  by  coiigfiation  reference  may  bB  made 
Co  the  chapters  which  deal  with  them. 

J.  K.  F. 
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Etiology.- -This  condition  is  a  result  of  long-continued  ob- 
struction to  the  flow  of  lilood  from  the  puhnonary  veins  to  the 
left  caTitles  of  the  heart,  and  is  oliaerved  in  its  most  typical  form 
in  stenoeis  of  the  mitral  orifice.  Careful  observations  of  cases  of 
obstruction  of  the  mitral  orifice  and  of  incompetence  of  the  mitral 
valve  show  that  the  effects  of  the  two  conditions  upon  the  lungs 
and  circulation  are  not  precisely  similar. 

In  stenosis  the  obstruction  is,  so  to  speak,  passive,  and  its 
results  are  chiefly  obsencd  in  the  lungs  :  whereas  in  regurj^itation 
a  more  decided  effect  is  produced  upon  the  systemic  venous  circula- 
tion. The  clinical  picture  of  cardiac  failure  in  the  two  conditions 
illustrates  thi.s  difference  :  in  mitral  rej,'urf,ntation  it  is  that  of  general 
dropsy,  whereas  in  stenosis  it  is  far  more  often  that  of  extreme 
pulmonary  congestion. 

Morbid  anatomy. — The  lungs  are  generally  diminished  in 
size,  unless  the  condition  is  associated  with  entphysema.  They 
are  firmer  and  heavier  than  normal,  contain  Itut  little  air,  and  do 
not  collapse  when  the  thorax  is  opened.  Pleural  adhesions  are 
often  present,  especially  over  the  left  lower  lobe. 

The  pleura  is  generally  somewhat  thickened  and  its  surface  is 
pigmented,  but  the  characteristic  rusty  red  tint  is  more  obvious  on 
section  of  the  lung.  IJrown  serous  fluid  may  then  exude,  but  in 
the  most  advanced  stages  this  is  not  oltserved  ;  in  such  the  lung  is 
almost  dry,  and  similar  fluid  only  exudes  upon  pressure.  The 
exudation  acquires  its  colour  from  the  presence  of  granules  of 
hiematoidin  of  a  golden  brown  tint,  and  of  degenerated  red-coloured 
corpuscles. 

The  section  shows  that  the  change  is  not  uniformly  distriliuted  ; 
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ill-defined  arcas  of  douse.,  drier,  and  mar&  pigmented  tisBue  are 
^een  to  merge  into  the  surrounding  less  tleeply  brown -colon  red 
lung.  The  change  is  usually  most  marked  in  the  lower  lobes. 
Wedge-shaped  hieniorrhagic  infarctions  in  various  stages  are 
frequently  present,  Imt  do  not  fonii  an  esnential  feature  of  the 
condilion. 

On  micrnsropiral  cTaminnhon  the  alveolar  walls  aro  Been  to  he 
Lhicltt^nei!  and  pigmented.  The  capillaries  of  the  inteniJveolar 
?epta  are  distended,  varicose,  and  engorged  with  hlood  ;  they  project 
mto  the  alveoli  in  tiio  forn^  of  loops,  and  their  wallfi  also  show 
fthifkening.  Within  the  air-vesifle.a  are  nnmeronR  epithelial  cells, 
:.'hit'tly  Ijin^j  free,  hut  some  few  are  still  attached  to  tht.-  waIJa  ;  the 
cellfi  contain  reddish-brown  pigment  in  the  form  of  granules. 
SoJiie  rwl  corpusclep  are  tomnionly  pre-fent  in  the  intra -alveolar 
eitudation.  The  lymph  spaoes  of  the  alveolar  walls  abo  contain 
black  and  brown  pifrnient. 

The  interlobular,  peribronchial,  and  perivascular  connective 
tissue  is  thickened,  and  contains  pigment  granulea,  which  are 
either  free  or  enclosed  within  cells. 

The  mui'oiH  membraue  of  the  bronrhi,  especially  that  of  the 
Fiualler  tul>cH,  is  inttDHely  congestt'd.  and  itn  vesacU  are  dilated, 
tortuous,  and  Idled  with  idood.  The  epitbelia!  lining  has  in  great 
part  disappeared,  whilst  the  basement  iiiPT»iilimiic  \a  icdernatouB 
a]itl  thrown  into  folds  by  the  disltiuiled  c-apilliiries  lying  beneath  it. 

The  vessels  of  the  pleura  are  enormoualy  distended,  and  in 
pta+'PH  HXtravaflntion  of  blood  may  have  occurred.  Pmches  of 
atheroma  may  be-  found  in  the  lariy^er  iiranchtia  of  the  puhuouary 
iirtory,  and  to  a  less  extent  in  those  of  the  pnbnonary  veins. 

Symptoms.  It  is  hardly  possible  to  di-stinguinh  the  syni- 
jjtoms  directly  due  to  brown  induration  of  the  lun^s  from  those 
nUributed  to  the  associated  coiidition  of  the  heart,  and  the  atteitipt 
i.i  seldom  uiade.  When  in  the  later  sta^'es  of  a  ease  of  mitral 
Hlt^nosiH  considerable  ha  nioptysis  occurs,  it  is  K^sni^fally  due  to  the 
formation  of  an  hmitorrhagic  infarct  in  the  lunga,  and  infarction 
and  brown  induration  ara  very  commonly,  thou{»h  not  invarinbly, 
asHOciated. 

ity^pnii-a  and  blood-stained  expectoration  in  mitral  disease  may 
arifie  from  temporary  cardiac  failure,  and  it  is  not  safe  to  infer 
from  their  prti^ence  that  tie  hings  are  in  the  condition  of  in- 
duration. 

Tlu-  physical  sif^s  in  tlie  earlier  stages  are  those  described  in 
the  preceding  chapter;  later  on  there  may  be  dtdness  on  per- 
cussion at  the  bases,  and  the  breath  wounds  may  be  weak  bnt 
bronchial  in  quality. 

Treatment. — In  the  eaaes  in  which  this  condition  is  present 
the  treatment  is  invariably  directed  iiiore  to  the  state  of  the  heart 
than  to  that  of  the  lungs.  The  fornior  may  be  directly  remediable, 
whereas  the  latter  can  only  be  inlbienced  by  bringing  about  an 
iirprovenicut  iu  thu  circulation  of  the  blood. 

J.  K.  F. 
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Atelectasis.— The  term  Atelectasis,  which  is  not  now  in 
common  use,  was  originally  applied  to  the  condition  of  partial  or 
complete  absence  of  expansion  of  the  lungs  after  birtli — i.e.  the 
retention  of  the  fd'ial  state — whilst  Collupso  was  reserved  for  the 
airless  condition  of  lun<,'H  previously  expanded. 

Atelectasifi  may  l)e  produced  by  a  variety  of  conditions,  such  as 
congenital  weakness  or  disease,  bronchial  obstruction  by  mucus  or 
meconium,  the  pressure  of  eidarged  lironchial  glands,  enlargement 
of  the  abdomen  interfiring  with  the  action  of  the  diaphragm, 
the  use  of  forceps,  and  otlier  causes.  The  unexpanded  lung  is 
quite  healthy,  and  the  condition  cannot  therefore  be  regarded  as  a 
puhnonary  disease. 

If  the  child  has  not  breathed  at  all,  tlie  lungs  present  through- 
out the  colour  and  texture  of  the  adult  liver. 

If  death  has  occurred  after  a  few  respirations,  the  surface  is 
studded  with  distended  air-vesicles  of  a  bright  vermilion  or  rose 
tint,  and  the  remainder  of  the  lungs  piesents  the  appearances  of 
atelectasis. 

It  is  probalile  that  in  weakly  cliildren  portions  of  the  lungs 
commonly  remain  unexpanded  during  the  lirst  year  of  life. 
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ill>define<1  areas  of  dense,  drier,  and  more  pigmented  tissue  are 
3een  to  merge  into  the  surrounding  leas  deeply  brown- coloured 
lung.  The  change  is  usually  most  marked  in  the  lower  lohes. 
Wedge-shaped  hivmorrhagic  infarctionH  in  varioiiB  atagoR  are 
frequently  preeent,  Imt  do  not  form  an  essential  feature  of  the 
condition. 

On  microHopieal  cxammniion  the  alveolar  walU  are  seen  to  Iw 
thickened  and  piguiented.  Thp  capillariea  of  the  interalveolar 
?epta  are  distended,  varicose,  and  engorged  with  hlood  ;  they  project 
into  the  alveoli  in  the  form  of  loopn,  and  their  walls  also  show 
thickening.  Within  the  air-ve»if]eH  arc  numerous  epithelial  cells, 
chieHy  ljin»  free,  Imt  some  few  are  still  attached  to  the  walls ;  tho 
cell«  contain  rwHish-lirown  pigment  in  the  form  of  granules. 
Some  red  corpuscles  are  commoady  present  rn  the  intra -alveolar 
exudation.  The  lymph  spaces  of  the  alveolar  wnllfi  also  contain 
black  and  lirown  pigment. 

The  interlobidar,  peribronchial,  and  perivascular  connective 
tissue  is  thickened,  and  co^tain^!  pigment  granules,  which  are 
either  free  or  enclosed  within  cells. 

The  II1UL-OU9  mciulirane  of  the  l>roiicbi,  especially  that  of  the 
smaller  tuties,  is  intensely  congested,  and  its  vesspls  arc  dilated, 
tortuous,  and  tilled  witli  Mood.  The  epithelial  lining'  hag  in  great 
part  disappeared,  whilst  the  basement  meudiranc  is  ledematous 
and  llirowii  into  folds  l.y  the  distended  capillaries  lying  beneath  it. 

The  vessels  of  the  pleuni  are  enoruKinsly  distended,  and  in 
places  extravasntion  of  blood  may  have  occurred.  Parches  of 
atheroma  may  be  found  in  the  larger  branthefi  of  the  puhnonary 
artery,  nnd  to  a  less  extent  in  those  of  the  pulnmnnry  veins. 

Symptoms.  It  is  hardly  possible  to  distinguish  llic  sym- 
ptoins  dnectly  due  to  biowu  induration  of  the  lungs  from  those 
flitrihuted  to  the  associated  coiulition  nf  the  heart,  and  the  attempt 
is  seldom  umde.  When  in  the  later  stages  of  a  case  of  mitral 
stcnoaig  considerable  hiemoptysis  occurs^  it  is  generally  due  to  the 
fnrniatinn  of  an  hseinorrhagic  infarct  in  the  lungs,  and  infarction 
and  brown  induration  are  very  commonly,  though  not  invariaVily, 
associated. 

l>y?tpn»i'a  and  blood- atalne^l  pxpectoratinn  in  mitral  disease  may 
ari3t  fjom  tei:iporary  cardiac*  failure,  and  it  ie  not  safe  to  infer 
from  iheir  presence  that  ihe  lungs  are  in  the  conditiuu  of  in- 
duration. 

The  phy.sical  signs  in  the  earlier  stages  are  those  deacribed  in 
the  preceding  chiipter;  later  on  tbere  niay  be  didncBS  on  per- 
cussion at  the  b-ises,  and  the  breath  sounds  may  he  weak  but 
bronchiiil  in  ijuality. 

Treatment.  -In  the  cases  in  which  this  condition  is  present 
tiie  treatment  is  invariably  <lirer,ted  more  tn  the  state  of  the  heart 
than  to  that  of  the  lungs.  The  former  may  be  directly  remediable, 
whereas  the  latter  can  only  bf  inMiiencwl  by  bringing  about  an 
improyenient  in  the  eirculalion  of  the  blood. 

J.  K.  P.^ 
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London  in  1876 '  entitled  '  A  Case  of  Diphtheritic  Paral}-sis 
giraulating  extensive  Lung  Diseekse.'  In  this  paper  Pearson- Irnne 
clearly  indicntod  his  belief  that  paralysis  of  thp  innpiratory  muscles 
mftj  lead  to  ooUapse  of  the  lung.  Tbc  following  abstract  of  the 
notes  of  this  Cftse  is  quoted  from  Or.  W.  Pasteur's  paper,*  to  vhich 
reference  is  made  in  the  cliapter  on  Paralysis  of  the  Diaphragm 
{vuU  p.  GB7). 

•  \,  W.,  a  girl,  aged  six  yoai"9,  bad  suffered  fiom  symptoms  of 
bronchitis  for  fourteen  days.  A  brother,  aged  four  years,  had  died 
six  weeks  previously  of  scarlet  fever,  and  on  dose  inquiry  it  was 
aubeequenlly  ascertained  that  both  he  and  the  patient  herself  had 
had  diphtheria  at  that  time.  Her  illness  Iwgan  i-ather  suddenly 
with  short  frequent  cougb  and  considerable  dyspmra.  She  was 
taken  off  her  feet  almost  at  once.  .  She  was  feverish  the  first  two  or 
throe  days,  but  had  suffered  no  pain. 

*  When  first  seen  she  was  dull  and  listless  of  aspect,  with  a  qaeer 
took  about  the  eyes,  and  a  drooping  head.  The  temperature  waa 
normal,  the  respirations  (l-I)  shallow,  alow,  but  not  laborious. 
She  had  a  continuous  cough,  as  though  to  clear  the  throat.  There 
was  decided  flattening  of  both  infraclavicular  regions,  with  almost 
complete  absence  of  movement.  The  flattening  was  extensive  and 
uniform,  and  it  appeared  as  though  the  upper  |>art  of  the  chest  had 
fallen  in.  The  busos  expanded  unusually  fully,  atid  there  was  a 
utrong  action  nf  the  dmpkriujm.  Tht?rfi  was  marked  loss  of  re- 
sonance above  and  under  both  clavicles  as  low  as  the  third  ribs. 
and  on  each  side  toward  the  sternum  it  terminated  at  the  level  of 
the  second  ribs  in  altsoluto  dulness.  in  what  appeared  to  be  an 
inereased  area  of  snperScial  cardiac  dulneds.  In  the  supraspinous 
fossa  there  was  what  appeared  to  be  absolute  dulness,  but  the  rest 
of  the  bock  was  resonant,  the  bases,  indeed,  being  abnormally  so. 
Every  variety  of  bronchitic  riUe  could  be  heard.  At  the  apices 
there  were  loud  sonorous  nlles  not  conceaUitg  what  seemed  to  be 
true  tubular  breathing.  There  was  clear  whispering  pectoriloquy 
at  both  apices. 

'  Foar  days  later  she  was  again  brought  to  the  hospital,  ba\-ing 
been  worse  in  the  interval.  The  cbc^st  signs  were  imchanged,  the 
temperature  reniaine^l  normal.  Pulse  tiO,  respirations  l-i.  No 
distress.  The  head  drooped  more,  and  there  was  decided  left 
etrabtsnins.  The  paralysis  of  the  trunk  and  limbs  was  also  more 
marked.  The  speech  had  become  thick  and  nasal,  and  on  swallow- 
ing there  was  distinct  pharyngeal  gurgling.  The  dattening  was 
pointed  out  to  the  mother,  who  at  once  remaikod  that  tbc  child 
had  been  remarkably  full  chested  before  the  presiint  illness. 

'She  was  in  much  the  same  state  when  next  seen  three  days 
later.  A  week  after  this  there  was  a  striking  change.  The  head 
was  all  but  erect,  the  squint  had  nearly  disappeared,  the  walk  was 
no  longer  ataxic,  and  the  child  was  quite  cheerful.     The  improve- 
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luent  occmTGd  quite  suddenly.  Tliere  was  now  an  increase  of 
resonajice  below  the  claviclts,  and  a  distinct  diminution  ot  diilness 
around  the  cardiac  area.  The  breathinf^  was  tubular  at  the  right 
apex,  wftak  elsewhere,  with  a  complete  absence  of  ralee.  The 
upper  regionij  of  the  tbnrax  stiti  moved  imporfectly.  A  forluighL 
later  she  was  to  all  appearance  quite  cured.  There  etill  re- 
mained some  impainnent  of  movement  below  the  clavicles,  but 
these  regions  had  now  become  more  prominent  The  lung  gradu- 
aliy  invaded  the  area  of  increased  cardiac  dulness,  which  became 
reduced  to  normal  dimensions.  Tubular  breathing  below  the  right 
clavicle  persisted  for  some  time  longer.' 

Commenting  on  this  case  Pearson -Irvine  umkeB  the  loUowiog 
remark* : 

'  The  disease  was  peculiar  in  many  respects,  particularly  as 
regards  the  bronchial  attack,  which  scenicd  to  be  ho  extensive  as 
judged  by  physical  sif^ns,  and  yet  bo  unlike  in  its  geueral  symptoms 
and  course  to  Chut  of  an  oi-ilinary  generai  catarrh  of  the  tuhea.  .  .  . 
,-1//  iho  pfijpiatl  phcniynifitii  nmt  tritk  at  tile  iijipcr  partu  of  Ike 
thontx  (tftpear  to  me  to  havii  bfen  duf.  to  a  jiarahjsts  ui  the  muscle.\ 
coiicfiiietl  ill  the  clrnition  atul  rxjiaiision  of  fAt-AC  parts. 

*  In  conuequunce  of  this  paralysis  and  the  increased  action  of 
the  diaphragm  |'?)  not  only  were  the  apices  reduced  to  the  expiratory 
f(»ndition,  but  even  to  a  condition  of  temporary  collapse,  or  one 
allowing  accumulation  of  .secretiou,  so  that  theie  were  datbening 
and  loss  of  resonance  witli  tracheal  breathing,  and  also  retraction 
of  the  edgeti  of  the  lungs,  with  consei|uent  increase  of  the  cardiac 
diilnet?8.' 

Fagge  '  arrived  independently  at  the  conclusion  that  failure  of 
iuapimtory  ]>uwer  may  produce  LoIla]>se  independently  of  bronchial 
uijsjiruction.  '  Whenever  even  a  small  part  of  the  or^au  fails  to  be 
acted  on  by  the  forces  which  are  concerned  in  inspiration,  its 
olasticity  brings  about  a  total  collapse  of  its  substance,  notwith- 
^^ta^diug  that  the  ttibe.-^  which  serve  it  may  be  patent.  This,  it 
mnt^t  be  admittc'il,  is  a  bard  doctrine  to  accept,  liut  there  seems  to 
be  no  doulit  about  its  truth.' 

Collapse  ill  L-aseb  of  pleural  effusion,  apart  from  the  presence  of 
positive-  intrathoracic  pressure,  is  to  be  similarly  uxplained. 

Etiology.^CoIbiiise  may  occur  from  the  following  causes : 

iat  Obstruction  of  the  upper  air-passages. 
h)  Obstruction  of  the  lironcbi. 
c)  Impaired  expansion  of  the  chest, 
{il)  Compression  of  the  lung. 
{(•)  Pneumothorax. 
til]  Ohsiniiliofi    I'j    the    upprr    air-passiKjes.^CUronic    nasal 
catarrh.  '  snutUes,'  eiibir^'cment  of  the  tonsils,  and  adenoid  growths 
in  the  nasopharynx  impede  the  entrance  of  air  to  the  glottis,  and 
favour  the  pniduction  of  collapse  by  limiting  the  expansion  of  the 
chest,    it  is  a  familiar  oliscrvation  that  in  children  the  operation 
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for  the  reinova]  of  adenoid  growths  is  followed  by  &  more  complete 

expansion  of  the  luu^'.<t. 

laryngeal  stenoaia  from  any  cause— f.;/.  diphtheria,  laryngitis, 
papillomata  on  the  vocal  corda — is  liable,  if  sufficiently  long  con- 
tinnod,  to  give  riae  to  coUajiae  of  the  lungs.  A  iiarrawing  of  the 
trachea  from  internal  stricture  or  from  externa!  pressure  may  lead 
to  a  similar  result ;  but,  as  sutih  conditions  are  rare  in  childhood— 
the  period  of  life  during;  which  collapse  is  most  easily  produced— 
they  are  of  minor  importance. 

U'heti  froiii  Jkuy  of  the  above  causes  the  ciitmnce  of  air  is 
impeded,  the  lower  intercostal  spaces  and  lower  parts  of  the  chest 
sink  in  during  inspiration,  and  collapse  results  from  the  absence  of 
expansion  of  the  subjacent  lutig. 

(/')  Oh\irai:tu-»i  of  {ho  hrvtwhi.  The  causes  of  bronchial 
obstruction  are  various,  and  tuost  of  them  have  already  been  de 
Horibe<1  in  the  chapter  on  Bronchial  Stenosis  (r/r/c  p.  loOf.  Those 
moat  effective  in  the  production  of  collapse,  especially  in  children, 
are  bronchitis,  bronclio-pDeumouin,  an  i-xtensiou  of  Uirk-ngeall  chph- 
heria  to  the  bronflii.  tidema  of  the  lung,  and  whooping  cough 
in  association  with  Ijinugeal  obstruction  and  bronclnlis.  The 
condition  is  also  often  obsi.rvfd  in  bronchitis  in  old  pitople,  and 
in  cases  of  typhoid  fei'fv.  InHiimjinitnry  swelling  of  the  lining 
membrane  of  the  bronchi,  and  the  uccumnlation  of  mucus  and  pus 
in  the  tubes  are  the  clianpes  most  cunnnonly  present. 

Collapse  in  eases  of  thoracic  iincini«Tn,  or  mediastinal  tumour, 
is  usually  due  to  obstruction  of  llip  bronchi. 

In  bruuchiectasii!  collapse  uf  the  lobuU's  t^urroundiiig  tlicilibiLMi 
lubes  is  a  frequent  result  of  ob'?tniction  caused  by  the  accuiiitiliiliun 
of  secretion. 

((•)  Impaitc'i  e.rpan-ifu  '>/  the  r/ic.vf.  — The  eO'ect  oC  paralysis  of 
the  muscles,  or  rather  of  certain  groups  of  museles  concenied  in  le- 
spiration^  has  already  bptn  dtscrihed  in  considfrinp;  the  mechanism 
of  collapse.  The  idiest  wuEly  in  weak  and  t-specially  in  rickety 
children  lack  sufKcient  rigidity  to  allow  of  the  normal  action  of  the 
intercostal  and  other  muscles,  aiiil  to  withstaml  thf  atmoBpheri*; 
pressure. 

When  in  such  cases  the  cavityof  the  thorax  should  be  enlarged  by 
ihedescentof  the  diaphragm,  the  Jntprenstiil  Fpai-csand  lower  parts  of 
the  chest  recede  during  innfjiration,  and  the  Tinderlying  parts  of  the 
lungs  tend  to  collaptie.  This  is  naturally  marc  noticeable  in  the 
presence  of  any  afTcction,  such  as  brnnchial  ralnrrli,  tenfiin<.'  to 
obstruct  the  entrance  uf  air  into  ih^  hmgs.  A  s^ntlicit-ntly  lant,' 
continuance  of  the  comiition  loads  to  pt-rniancnt  alleiation  in  the 
shape  of  thp  cheat,  either  in  tho  form  of  the  '  transversely  Cf>n 
stricted '  tliorax,  the  pigeon  breast,  or  tlic  iicd»ety  chest.  The 
former  is  characterised  iiy  u  depression  on  botli  sides  which  starts 
from  near  the  xiphoid  cartllag(>  and  passes  outwards  ami  slightly 
downwards  to  the  niid-u\illiiry  region. 

In  conditions  of  extrejnc  weakness,  whetlitr  from  nid  age  or 
prolonged  fever,  or  other  cause,  t-olhtpst-  of  the  bases  nf  the  Inngs 

f 


390  THE   DISEASES  OK    IHIi    LUNGS 

is  of  frequent  occiirreoce,  end  in  BMCh  cases  is  chiefly  due  to  im- 
paired Gxpansion  of  the  cheat. 

[d]  Compression  of  the  lung. — Coraprtssiou  of  tlie  lung  by  fluid 
in  the  pleural  canty  i&  a  very  common  cause  of  collapse,  and  the 
condition  may  also  arise  troin  the  pressure  of  an  aneurism  or  a 
solid  gTO^vth  originating  either  in  the  mediastinum  or  in  the  tuug- 
The  distension  of  tlie  abdomen  from  any  causs  may  produce  a 
similar  reaultt  either  from  direct  preagure  or  hy  opposing  the  descent 
of  the  diaphratfm  and  thatj  preventing  the  due  expansion  of  the 
lower  lobes. 

(rl  i'/i /■ttJH<7//w J vj,r.— Partial  collapse  of  the  lung  is  the  im- 
mediate effect  of  making  an  opening  into  the  pleura.  This  is  due 
partly  to  the  elasticity  oE  ihc  organ,  and  in  part  to  the  fact  that  it 
is  no  longer  acttid  upon  by  the  forces  which  produce  expansion  of 
tlie  chest.  Complete  collap.ie  may  follow  the  accumulation  of  air 
in  the  pleural  ca\ity,  particularly  if  a  condition  of  positive  intra- 
pleural pressure  is  established.  Subsequent  acute  inflammation  of 
the  pleura  leading  to  the  formation  of  a  pyopneumothorax  will 
furt^ll:T  iiid  in  rendering  the  litng  airk-sa. 

Morbid  anatomy.  The  appeamnct-s  presented  by  the- 
lobular  foi-m  nf  collapse  are  very  churacteristic.  If  situated  upon 
thf  surface,  the  area  is  sharply  detiucd,  angular  iii  outline,  shrunken, 
depressed,  and  of  a  dark  violc-t  tint,  and  on  section  it  has  a  non- 
crepitant,  smooth,  and  glistening  Biirfacc.  On  pressure  a  small 
quantity  of  serum  may  exude,  but  the  tissue  docs  not  break  donti. 
It  is  commonly  (Somewhat  congested.  An  area  of  collapse,  if  not 
of  long  standing,  may  he  restored  to  a  crepitant  condition  by  in- 
sufHatiou  ;  it  then  becomes  of  a  bright  rfd  tint. 

Considerable  tracts  may  be  thu^  aMectod,  or  numerous  small 
patch(?.<  may  be  seen  upon  the  surface  of  tht*  lung,  oral  the  margiiis 
of  the  lower  lobes,  the  most  common  sites  of  the  change.  The 
parts  of  tbe  lungs  lying  lieside  the  bodies  of  the  vertebni.-  often 
present  extensive  area-i  nf  collapse,  which  may  bo  symmetrical 
and  tissuiiie  a  pyramidal  farm. 

Sometimes,  and  jnu-ticiilarly  in  ihildren,  almost  the  whole  of  a 
lobe —especially  tlui  middle  Inbf' of  the  ri^'ht  lung  — may  be  found 
in  a  condition  of  collup><e.  Thi,'<  may  have  originated  from  the 
continence  of  nunierouf  soiianite  areas,  as  bronchial  obstruction 
became  more  ami  more  extensive.  Collapse  is  more  marked,  as  a 
rule,  upon  the  surface  of  the  lung  than  in  the  deeper  parts.  The 
bronchi  leading  to  areas  of  lobular  coUapae  are  usually  obstructed 
by  purulent  secretioji.  Other  appenriiiices  vrWl  vary  with  the  nature 
of  the  ciise. 

The  '.ling  tissue  around  areas  of  collapac  is  very  often  fcde- 
matons.  It  may,  liowHn'Oj-,  have  undergone  emphysematous  en- 
largement. The  collapse  of  the  alveoli  renders  the  bronchi  more 
obvious  on  ^(^ction.  and  they  project  from  the  surface. 

A  lung  completely  eolbip-ied  ami  compressed  by  pleural  effusion 
is  <|uite  airless.  It  sinks  in  water.  U  ol  a  pale  sbite-blue  colour, 
very  tough,  and  not  so  liislinctly  glistening  as  in  the  lobular  form. 
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Changes  in  coHapaed  lung. — After  recovery  from  ati  acute 
illness  which  lias  been  accoinpauieil  by  pulmonary  collapse — e,y.  au 
attack  of  bronchitis— as  respiratory  power  is  reguined,  air  may  again 
enter  the  affected  parts  of  the  lung,  and  they  may  be  reetored  to 
the  normal  condition. 

If,  howevor,  the  change  is  permanent,  the  alveoH  remain  cora- 
preaaed  and  oblicerated,  and  a  chrouic  inflacnmatory  process  aflecting 
«faieflj  the  connoetive  tiesne  rttnictures  is  apt  to  follow.  A  small- 
celled  exudation  is  found  around  the  bronchioles,  and  the  inter- 
lobular and  interalveolar  tissues  become  thickened.  Subsequently 
the  smaller  bronchi  runy  undergo  dilatation,  and  be  seen  on  section 
to  be  filled  with  yellow  pus. 

La  other  cases  chu  part  undergoes  an  atraphic  chaiige,  and  later 
on  &  puckc-rpd  scar  may  indioate  iw  site. 

Extensive  atelectasis  in  the  nowlybom,  by  obstructinf;  the 
pulmonary  circulation,  may  prcvi-nt  the  closure  of  the  ductus 
arteriosus  and  the  furatnen  ovale,  and  may  induce  cyanosis,  with 
dilatation  and  hj-pertrophy  of  the  right  ventricle,  and  thickening  of 
the  pulmonary  artery.  C'lubbin*.,'  of  the  fingers  and  toed,  and  aii^na 
of  venous  congt'stion  in  the  lungs  and  the  kidneyi^  may  also  he  ob- 
sen-ed  in  such  cn'^e?. 

Symptoms  and  physical  signs.  Ouuiplete  absence  of 
expansion  of  the  luugi  in  n  iif\vlyb<irii  child  is  obviously  incom- 
patible with  ]ifi?.  A  de?,Tee  nf  atelectasis  short  of  Diis  is  charac- 
teriited  by  fi"(d)len(>as,  iirrpst  nf  <,'rowtli,  and  symptoniH  in<Iic»tint,' 
•defective  oxygenation  of  the  bloud.  sueli  as  dyspnua  with  rapid, 
shallow  respiration,  and  a  varying  amount  of  cyanosis,  with 
-drowsineiiis,  tn-itchiri!.;?!,  and  later  on  convulsions. 

The  temperature  is  low,  the  cry  feehk-,  and  (.leutral  weatiuess  is 
marked.  The  intercostal  spacer  and  the  lateral  and  inframammary 
re^nons  of  the  cliest  rpcpiln  during  iiispimtion.  and,  if  the  child  Uvea 
sufficiently  loiigv  the  tliuia\  .'oun  Itecotnes  deformed,  the  stenium 
prominent,  and  the  vertical  and  oblirjuc  sulci  well  nuirk<*d. 

Viewed  from  behind,  the  lowi^r  ribs  areaetui  to  be  diawn  towards 
the  spine  with  each  in-ipiratiun.  The  percussion-note  over  the 
bases  may  be  wanting  in  resonance,  and  on  auscultation  the 
breath  sounds  are  fonnd  to  be  weak,  and  some  rine  crackling  nVlt's 
may  be  present. 

The  probiibb-  duration  of  life  of  such  children  may  he  measured 
by  the  degree  of  cyanosis  present ;  if  considerable,  it  is  nirc-ly  more 
tiiaii  a  few  days,  but  i]i  less  severe  cases  death  may  iioi  occur  for  a 
fortnight,  or  even  for  some  months. 

When  coUapae  of  the  hmga  occurs  as  a  complication  of 
bronchitis,  or  broncho-ptjcuntonia,  or  othi  i'  atTectioijy  acL-otupanied 
liy  obstruction  of  the  Niualler  bronchi,  it-i  oiwet  may  lie  almost 
sudden,  and  marked  by  inrreasin];,^  dysptma  with  very  rapid  breath- 
iug  and  a  'juick  unit  iVrhle  pulse.  The  coii^h  beCLimc>  weak  and 
ineffective,  and  grailualiy  cyanosis*  and  othi-r -^ign-iof  dufective  aera- 
tion of  the  blood  appear;  the  patient  sink.-<  down  in  the  bed,  and 
consciou^css  is  lost, 
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In  such  cases  its  presence  is  more  often  iDfcrred  from  the 
infirease  in  the  severity  of  the  syniptomi,  and  the  inspiratory 
recession  of  the  interspace^*  and  lower  parts  of  the  thest,  than  from 
the  discovery  of  very  definite  physical  bigns,  as,  owing  to  its  lobular 
and  scattered  distribution,  the  percussion-note  may  not  be  much 
altered,  particularly  if  eitiphysematous  changes  occur  in  the 
nciphhouving  loliules. 

In  children  it  is  particularly  important  to  aosoultate  the  lower 
part  of  the  chest  during  the  deej)  inspiration  which  follows  a  cry  or 
a  paroxysm  of  cougliingf  as  the  absence  of  the  breath  sounds*  is 
then  more  rtadlly  appreciated. 

No  adventitious  sounds  are  jiroiluced  in  an  area  which  is  com- 
pletely collapsed,  but  it  is  often  possible  to  recognise  the  presence 
of  partiftl  coiiapse  from  the  oecurrcnce  of  very  fine  rales  at  the  end 
of  a  deep  inspiration,  caused  by  the  eutrance  of  air  into  vesicles  not 
used  in  quiot  breathing. 

Sboulil,  however,  a  consideralile  area  of  the  lower  lobe  become 
pollapsed,  dulness  may  be  found  on  percnssion,  probably  close  to 
the  spine  and  extending  upwards,  with  an  absence  of  the  breath 
sounds.  If  recovery  follows  and  tlie  collapstil  areas  again  expand, 
the  chest,  although  much  distorted,  may  in  time  almost  regain  its 
normal  outline. 

When  extensivf  collapse  follows  the  obstruction  of  a  single  l&rge 
broneliUK,  the  inspiratory  recession  and  other  signs  are  limited  to 
the  side  atVeeted. 

Diagnosis.— ^\  lien  the  greater  part  or  the  whole  of  one  lun)? 
is  in  a  canditiou  of  ('rdlapse  from  pleural  eftusion,  the  presence  of 
di:itant  tubular  brL-iiiliitig  over  the  affected  si<lL'  may  lead  to  the 
diagnosis  of  pneiniionin.  a  mistake  which  is  more  likely  to  occur  in 
the  case  of  a  child  thiiu  au  iiilult.  As  this  point  i^  fully  discussed 
in  the  cbapteron  Pneumonia  (rjWc  p.  22*5),  it  is  sufficient  to  mention 
it  here. 

Collapst  of  the  left  lower  lolie  in  valvular  di^'^ase  with  great 
cardiiic  hypertrophy,  or  in  [lericarditis  with  large  effu^ioa,  ha-  not 
tiifrtqiiently  been  uii-lakeii  for  pneumonia.  In  thi^■^  as  iu  the 
prpf^ediiig  cnnditinii,  t)ie  p;iieiicy  of  the  large  bronchi,  owmg  to  the 
resistance  of  their  carlilagi'*  to  pressure,  may  render  the  breath 
■rounds  bronchial  over  the  iirta  of  collapse.  To  know  of  this  source 
of  error  is  the  first  step  towards  avoiding  it. 

If  such  signs  are  discovered,  careful  inquiry  shtnild  be  made 
into  the  Jiistory  of  the  ca^-e.  The  febrile  -symptoms  marking  the 
onset  of  pnonnionifl.  will  bo  ab-ent,  the  sputum  will  not  be  rusty. 
there  will  jnobahly  lie  rdractit^i  (►f  the  allecled  side,  and  the  breath 
sounds,  although  bronchiid  as  a  rule,  lack  the  higli-pit-ched  whifting 
quality  combined  with  apparent  nearness  to  the  ear  which  is 
clifnacteri-tH-  of  imeumoiiia. 

Prognosis.  In  alehcla^is,  the  degree  of  cyanosis  present  is, 
as  alroaiiy  .-stated,  the  most  sure  indication  of  the  gra\-!ty  of  the 
case.  II"  this  is  gradually  iiicreusiuj',  a  UiU\.\  tenuiiiation  is  alinoBt 
certain;    its   progressive  diminution,  on   the  other  hand,   is    of 
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favourable  import.  In  eollapso  occnrring  as  a  coniplicatiion  of  the 
acute  diseases  mentioneil,  tlie  progno^s  is  always  grave,  audpajrticu- 
larly  so  if  the  child  13  the  subject  of  rickets. 

The  chief  factors  to  be  conaiderod  are  the  strength  of  the 
patient,  the  amount  of  inspiratory  recession,  and  the  degree  of 
dyspna-a  and  cynnosie  present. 

If  recovery  foUowR,  the  child  may  he  left  with  pulmonary 
changes  favouring  the  aubsequetit  development  of  bronchiectasis 
or  tuberculosis,  and  unless  the  lung  undergoes  re-oxpanaiont  the 
deformity  of  the  chest  present  during  the  acute  attack  will  become 
permanent. 

Treatment.  If  respiration  is  not  satisfactorily  eatablished  in 
a  newly-born  child,  deep  hreathiu'j  may  be  excited  by  placing  it 
in  a  hot  bath  (lOCr'  F.),  and  suddenly  pouring  cold  wniter  on  the 
cheat,  or  by  flicking  the  cheat  with  a.  towel  wrong  out  of  cold  water, 
or  artificial  respiration  may  be  used.  Klapping  the  natea  and 
tickling  the  fauces  are  approved  methods  of  exciting  the  act  of 
breathuig.  Mustard  and  Htiuiulating  liniments  applied  to  the  cheat 
have  a  similar  effect.  It  is  of  course  important  to  saa  that  the 
upper  air-pas«ages  arn  free  from  obstruction. 

In  such  cases  warmth  is  essential,  but  it  ii^  e(;iually  important 
not  further  to  impede  respiration  by  surrnuoding  the  chest  with 
many  yards  of  flannel.  When  the  child  is  not  in  the  wHrm  liatb, 
a  layer  of  cotton-wool  should  be  wanned  anil  lightly  applied  to 
the  chest. 

When  collapse  occurs  in  the  course  of  gnnic  acute  disease,  the 
treatment  to  be  adopted  will  necesaarily  dei>end  very  much  upon  the 
nature  of  the  primary  affection ;  but  the  general  indieatiniis  are 
the  same  in  all  ca.-tes,  viz.  to  promote  expectoration  unJ  to  maintain 
the  strength  of  the  patient.  These  ends  are  beat  fulfilled  by  rest  in 
bed  in  a  warm  and  slightly  njoist  air,  anil  the  ft^lmini.Htration  of 
carbonate  nf  ammonia,  squilk,  stimulants  and  licjuid  food.  l>i'. 
Pasteur  has  drawn  attention  to  the  great  vnluc  of  artificial  respira- 
tion in  collapse  from  ]laraly4^  of  the  iliaplu-agm,  and  the  method  in 
«<]nally  applicable  when  it  liepends  upon  other  conditions.  An 
emetic  of  mustard  and  water  or  ipecacuanha^^-'J  grs.  nf  the  powdered 
root  or  Sj  of  the  vinuui)  may  be  given  to  a  child,  a^  during  the  act 
of  vomitinfj  much  minus  may  be  ^jot  rid  of.  It  is,  however,  uiine- 
cessar}'  to  repeat  what  lias  already  been  stated  in  the  ehapler  on 
Bronchitis  on  the  subject  of  the  administration  of  emetics  in  such 
caees. 

All  debilitating.;  cuinlition-;  Jn  rliildhoud  iiMcessarlly  predispose  to 
collapse  during  acute  puhnonary  atTections.  and  ai-e  therefore  as  far 
as  possible  to  be  avoided.  For  tlu-  s.inie  reason,  bronchial  cutarrh 
in  the  subjects  of  rickets  should  always  lie  regiirJc-d  -^^riously,  no 
matter  bow  alight  it  may  at  Jirat  appear. 

In  caaes  of  collapse  secondary  to  pleurisy,  much  benefit  may  In- 
obtained  from  the  use  of  gymnastic  exercises,  which  lend  to  expanti 
the  cheat  ami  develop  the  thoracic  :uuscle<.  A  re-^idence  at  a  high 
altitude,  by  necesaitating  deeper  breathing,  also  helps  to  open  up 
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unused  portions  of  tlte  lungs.    The  inspiration  of  air  from  Walden- 
bm-g's  pneunifitic  ayipamtus  promotes  expansion  of  the  lungs^  and 

is  well  worthy  of  trial. 

The  seneial  plan  of  treatment  of  all  case.f  after  recovery  from 
acute  illness  attended  by  collapse  of  the  limgs  should  be  of  a  tonic 
character. 

■T.  K.  F. 
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Definition. — A  disoasf  of  the  lunj,'S  due  to  the  presence  of  a 
specific  organism,  the  bacillus  tuborculosiw. 

The  prolonged  controversy  as  to  the  nature  of  tubercle  may  be 
said  to  have  terminated  with  the  general  acceptance  of  the  views  of 
Koch  {published  in  1882). 

Into  the  history  of  this  i-ontroversy  we  do  not  propose  to  enter  ; 
the  subject  lias  been  exhaustively  treated  by  many  writers,  and  may 
now  be  omitted  from  a  work  which  is  intended  to  have  a  practical 
character. 

Concurrently  with  that  j  ust  alluded  to,  and  inextricably  mixed  up 
with  it,  another  and  more  heated  controversy  has  raged  as  to  the  rela- 
tion of  tubercle  to  the  disease  known  as  '  phthisis  '  or  '  consumption." 
The  writer  has  for  many  years  urged  that  these  terms  should  no 
longer  be  used,  and  that  when  tubercle  is  present  in  the  lungs  the 
most  appropriate  name  for  the  disease  is  '  pulmonary  tuberculosis  ; ' 
and  he  has  observed  of  late,  with  some  satisfaction,  signs  of  a 
disposition  to  adopt  this  nomenclature. 

In  advocating  this  change  he  expressly  refrained  from  affirming 
that  all  cases  included  under  '  phthisis  pulmonalis  '  are  tuberculous, 
although  such  is  undoubtedly  true  of  the  great  majority  of  them  ; 
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the  contention  is  that,  when  tuberculous  disease  is  present  in  the 
lungs,  the  name  given  to  the  afifectioii  shouW  be  one  as  to  the 
significance  of  which  there  can  be  no  dispute. 

To  some  the  question  of  a  name  may  appear  a  matter  of  very 
small  impoitaiice,  Pbtln'ais  is  no  doubt  a  '  good  old-fashioned 
tenn/  as  it  has  been  described  by  one  who  did  not  wifsh  to  part 
with  it,  but  the  word  is  surroucided  by  »uch  a  liaze  of  doubt  that  m) 
long  as  it  remalua  in  use  there  is  little  hkelihood  that  oxu  know- 
le<d/Te  of  the  chronic  inHatamatory  and  destructive  diseaseB  of  the 
lungs,  not  of  tubertulons  ori^'in,  will  make  any  reai  progress. 
Many  a<lvantngeii  attend  this  change  of  nomenclature.  The  use 
of  the  term  'puhnonaij  tuberculosis' hannontses  the  terminolog}' 
of  all  tuberculous  affectionB ;  it  obviates  the  constantly  recurring 
necessity  for  delining  one's  attitude  on  tlie  ijueation  of  the  relation 
of  tubercle  to  '  phthisis. ;  "  it  gets  nd  of  that  most  miBleading  phrase 
'the  stn^^ee  o{  phthisis;'  it  neces^itatei^  the  use  of  ail  known 
methods  fur  delenniniug  the  presence  of  tubercular  disease  before 
coming  to  that  diagnosis  ;  and  it  induces  a  closer  study  of  all  case? 
of  ilestrnctive  disease  of  the  lungs  which  are  proved  by  repeated 
examination  not  to  bo  tubereukr.  Such  Btudy  must  have  shown 
to  others  as  it  has  to  the  writer  that  cases  of  the  kind  are  more 
numerous  ibaii  is  siipposi-d,  aiitii  thiit  much  remains  to  be  done 
before  their  trae  nature  is  understood. 


PATHOLOGY  iW  Tl'HEnCI.E 

The  proofs  givi-ii  by  Koch  in  188ii  that  the  bacillus  tuberculosis 
is  the  essential  cau^  of  tubercle  were  sinKularly  eomplete,  and  he 
loft  little  to  be  done  by  Bnbs«^]nent  workers,  except  to  repeat  his 
experiments  and  confirm  hii;  ri'sults. 

Ttje  bacillus  iuberculosis  is  a  thin  rod-shaped  organiBm. 
iiieasuriug  from  2  to  1  miero-niilliuietivs  in  length  and  about 
(1-20  fi  in  breadth.  The  roils  mjiy  Iil'  straight,  but  are  usually 
slightly  curved  w  bent  and  present  rounded  extremities.  The 
bacilli  lis  a  rule  nccur  singly,  but  two  may  hv  united,  either  at  an 
obtuse  angle  or  sn  as  to  form  a  stniight  line.  A  long  row  may  be 
thus  formed  in  a  cuUivalton.  but  is  rarely  fcjund  in  the  tiasueg.  In 
prepiirKtion-i  eotitaining  tubercle  bmilli  staiueil  ljy  any  of  the  methods 
subsequently  to  be  dcficribed,  the  bacilli  appear  to  i)e  composed  of 
round  or  rod-sbafied  granules  of  deeply  stained  protoplasm  contained 
in  rt  sheath  wliicii  is  less  dieply  eoloured.  Clear  globular  unstained 
spaces  occur  :it  regular  intervals,  wbicb  give  the  organism  a  dotted 
or  beaded  appearance ;  froni  three  to  -ix  or  eight  of  these  may  be 
present  in  a  single  but-illus.  This  a{ii>eariinee,  which  is  most  com- 
monly seen  in  tubercular  sjiutum,  but  is  also  found  occasionally  in 
the  bacilli  in  sections  utjcl  in  old  cultivations,  was  at  one  time  thought 
to  be  due  to  the  presence  of  spores  at  the  nnstaiued  points  ;  but  this 
view  is  no  longer  held^  and  the  abs^-nce  of  coloration  is  attributc-il 
to  the  fact  that  at  those  pohiti)  the  sheath  is  empty.     The  presenco 
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of  spores  in  tubercle  bacilli  ih,  however,  conaidenMl  ns  certain  hy 
manv  observers,  but  the  spores  have  not  bo  far  been  identified. 

^nditions  of  tfrowth.  -  Thfi  rangn  of  temperature  suited 
to  the  growth  vi  the  ba<:illim  in  between  H0°  and  -lO^  C,  the  mo8t 
active  cbanges  taking  place  at  the  temperature  of  the  blood  {J17°  C.)- 

If  steriliaecl  blood  serum  is  inoculatfd  with  tubercular  material 
mid  kept  iit  the  required  tenijieruLure,  after  an  interval  of  friun  ten 
to  fourteen  days  a  growth  appears  on  the  surface  of  the  uicciiuni ; 
this  i.«  at  first  a  thin  whitedepoHit  which  gmdually  iiicreaaea  in  size, 
becomes  of  u  slightly  jellow  tint,  iind  fonn«  iit  a  later  period  a  dry 
scale-like  film.  The  organism  is  aerobic-  thut  is,  it  requires  free 
oxygen  for  its  growth— and  it  dooa  not  liquc-fy  the  medium.  The 
growth  iw  ^dow  and  lasts  for  a  «hort  time  unly,  a  week  or  more. 
Young  colonies  on  solid  meiHa  show  at  the  margin  wuvv  hairbke 
bundles,  and  in  the  centre  twisted  bundles  eompoBod  of  bacilli  lying 
pamllel  to  onf>  another. 


Ftii,   H'li.  -Tl^llKllt'Mt   Hm  It.l.l    1\    Hfl  UM 


On  glycerin-agar  growth  is  move  rapid  and  cciIonieK  Jippi'sr  at 
an  earlier  date.  Growth  alr^o  tiikfs  phire  on  the  siii'faee  of  a  potato 
if  it  is  moistened  and  kept  nt  u  suititlile  ii-inperature.  An  iiidclinite 
tieries  of  cuUure3  may  thus  be  made  and  the  disease  reproduced  From 
them  in  nnimal^. 

Although  lubei'cle  Imc-ilH  tTijuire  a  hiyh  temperature  for  Lheir 
growth,  they  retain  their  vitiiliry  for  lotif;  periods  at  ordimiry  lem- 
peraturea.  S]>ulumv  whether  mnist  oi'  dry.  liaw  iieeii  proved  to  con- 
tain living  bacilli  two  months  iifttr  \in  disi-lmtfji'. 

Putrefaction  has  no  etli-n  upnn  tlitir  virnU'nci-,  but  they  are 
killnl  by  inoiat  heat  at  a  tcmiierulurt-  of  UX)'^  f'.,  or  by  L-arbolic  acid 
(2  to  9  per  cent.}  in  a  few  luJiuitea. 

Bacilli  in  dried  sputum  are  killed  if  uxpiwed  to  dry  heat  for  an 
hour  at  a  temperature  of  iOiy  (.'. 

The  bacilli  urc  pn-nent  in  all  recent  and  rapidly  growing  tuber- 
cnlouB   lesions,  the    number  us  a  rule  varying   dirertly  with  the 
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activity  of  the  process.  In  such  as  are  obsolete  or  have  undergone 
ca&eation  or  fibrosis  it  may  be  iniposRible  to  dcmonstrata  the  pre- 
i^ence  of  the  virus  in  any  other  manner  than  by  iuoetdation,  aad  i:i 
some  fibrous  IcBioiifl  undoubtedly  tubercular  even  this  test  maj  foil- 
Septic  organinniM  iirp  often  jir^sont  in  aBBOciutinii  with  the  siKK-ific 
virus  of  the  diseasf.  iiuJ  an'  in  part  n,!ii|K)iij<ibl»'  fnr  the  inflummiitory 
and  siipimrativo  chung'fs  liy  which  it  is  aceonipanied. 

Staining. —Koch'R  original  method  of  staining  was  as  follows  : 
I  {'C.  of  a  saturatc'ii  solution  of  n^etbyk^ne  blue  is  shaken  up  \^itb 
200  cc.  of  diatilled  water,  and  to  ihia  02  cc.  of  a  10  per  cent,  solu- 
tion of  potash  is  adtled,  and  the  solution  is  agaJn  shaken.  Cover- 
glasH  prepanitiona  of  Bpiituin  or  tiasue  cnntaininfi  the  bacilli  are 
placed  in  this  for  twenty-four  hours.  They  are  afterwards  decolo- 
rized in  a  saturated  solution  of  vesuvin.  Uy  this  process  the  bacilli 
are  stained  bhu^  and  the  bntk;,'round  black. 

Thtr  methuds  for  staining  tubercle  bacilli  are  now  ho  numerous 
l,hat  it  is  impossible  to  fjive  them  in  detail ;  the  principle,  however, 
IS  the  same  in  nil.  The  or^auisiUH  are  lirst  deeply  coloured  by  a 
basic  aniline  dye,  tli('  action  of  which  is  aided  by  a  mordant,  a 
bubstancj-  which  has  the  property  of  fixing'  the  dy^-  more  firmly 
upon  the  baciHiL.i.  A  rea^^'ent  is  sulwequently  a«ldi-d  which  decolor- 
mfn  the  Murmunding  tissues  but  does  not  affect  the  bacilli,  which 
retain  their  colour.  Various  decolorising  agents  are  in  use.sncli  as 
veHUvin,  nitric  acid,  and  alcohol. 

Atthie  iirotupLou  Hospital,  where  a  large  number  of  examinations 
are  ntade  daily,  the  following;  method  is  adopted.  A  small  portion 
of  .sputum  which  uppe^irs  nio.st  likely  to  contain  bacilh  m  placed 
upon  a  cover^liisa,  upon  thii  iiuother  cover-{.;lii:5S  is  firmly  pressed 
and  the  two  are  then  separated.  They  are  then  jmssed  three 
timeE  throii','h  the  flame  of  a  Bunseii  burner.  A  solution  com- 
posed of  water  y.'j  cc,  phenol  "i  cc,  .saturated  altolioiic  .solution 
uf  fucbsine  10  cc.  is  heated  hi  n  watch -j^lr^ss  on  a  siind  hath  until 
steam  rist-s,  unil  the  cove^-g'In^^ses  are  tlonted  on  the  surface  for 
about  four  mill  uLes.  They  are  then  placed  in  a  2.'>  per  cent,  solution 
oi  nitric  acid,  ajid  allowed  to  reuniinin  il  until  all  colour  disappears. 
They  ari'  then  washed  in  taj)  »vat<'r.  The  ltIiisscs  are  tlien  placed 
for  ctiUMter-stiiining  in  a  saLiirMled  .solution  of  methylene  blue,  washed 
-  [[-.'ain  in  tap  water  and  allowed  to  dry  :  when  di-y  tbey  are  mounted 
in  Canada  balsam.  This  niftbod  is  rapid,  and  the  results  oh- 
lairied  Jire  trustw<jrtby. 

Forceps  sbuuld  be  used  for  removing  the  cover  alips  from  the 
sotiitinns. 

By  till :<  inetlu>d  the  I>aci1li  are  stained  red,  and  paa  corpuscles 
and  other  organisms  wliich  may  be  pii-yent  blue. 

The  bacilli,  if  in  large  numbers,  are  generally  in  clusters,  and 
are  easily  r^ro^^uiised  with  a  liia;<^nifying  |*ower  nf  from  HOO  to  300 ; 
when  only  it  very  few  aiv  |nesent,  a  aiil»stage  condenser  and  a  ,'j 
oil  inniteraion  b-ns  may  hi'  necessary,  and  shnnld  be  used  in  all 
doubtful  caiK-s.  The  morning  expeclomtton  t'liuiild  in  sueb  caws 
lie  examined  dadv. 
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Tubercle  bacilli  outside  the  body.— It  ua:^  been  aliown 

that  tubercle  bafiilli  may  W-  present  m  the  dust  of  roomg  ocenpied 
by  pati'fntM  i^utTeriug  from  puliuouary  tuberculosis,  and  tbat 
organisms  so  obtainwi  way  be  virulent^  Osier  cites  a  case  in  whic-h 
dnst  from  thp  wall  in  the  noighbourhnod  of  the  ^)ed,  in  a  room 
inhabited  by  a  tuberculous  palieiil,  was  infective  six  weeks  after 
the  death  of  the  patient.  In  niauy  eases,  however,  no  results  have 
followed  upon  the  inorutation  of  animals  with  dust  obtiiued  from 
presumably  iufycted  places  wblcli  ia  lertaiidy  more  likely  to  hold  the 
specific  organism  than  that  which  may  he  iuhaleii  w  the  piibliu 
RtreetB  and  other  places. 

Such  facta  apfjear  to  show  thai  there  exists  very  little  Kfutmd 
for  the  loose  statements  commonly  made  as  to  the  ahiio^t  uuivet-aal 
prevalence  of  the  tubercle  bacillus ;  such,  for  example,,  as  that 
'  we  all  take  the  tuliertde  bacilhis  into  onr  iunyn  in  numbers  every 
day.'  it  mny  be  so,  but  therti  is  uo  proof  nf  it,  and  all  rec-ent 
research  teuds  to  an  opposite  conclusion.  This  is  a  point  of  much 
importance,  for  if  the  rfiHtributton  nf  the  bticillns  lie  uniMTKal,  it 
fuUows  that  it  may  be  11  bofiek'ss  liisk  to  attempt  to  diminish  the 
prevalence  of  the  disease  by  measures  lundui^'  to  check  inftrctiun. 


JfORBIl)  ANATOMY  OF  TlBKiULR 

Structure  of  a  tubercle.-  Three  varietieB  of  cells  are 
met  with  m  tubtrcle.s  :  {a)  epithelioid  celh,  (/))  giant  cells,  and 
(r)  leucocytes. 

[a)  Epithelioid  cells  arc  of  lar^-e  size,  and  contiiin  a  single 
vesicular  oval  nucleus  with  cb-ar  nueleur  juice  and  nucleoli ;  the 
protoplasm  uf  the  cells  is  coarsely  ^-ranula:. 

(h)  CJiant  colls  are  of  much  lartjer  size  ;  they  {^insist  of  coarsely 
granular  protttpliism,  and  cnritiiin  niinit-roiiB  o\al  inn-lei  whieh  .ire 
often  arDingcil  in  11.  row  neai  the  piripliLry  or  may  bf  gathered 
together  at  one  pole  of  the  cell,  {iiaiil  cells  tui-  irri'Kubir  in  .sliupe 
and  present  radiatitif^'  processes  at  their  niitr(;ins.  They  aa-  ofti-ri 
situated  near  the  centre  of  a  tubircle  ;  tmt  may  be  found  elite- 
where,  and  severul  mny  he  found  in  a  single  tuhi-rcle. 

ic)  Leucocytes,  or  '  lymjibciid  '  ci.-lls,  are  rouml  <.-e!is  consihtinfj  of 
finely  granular  protnpla.'^m  with  a  sniJiU  round  nucb'tis.  Tliese  tells 
are  in  all  respects  similar  tu  tho^e  ordinarily  preaent  where  iullam- 
mation  is  in  profri-ess. 

Tubercles  in  an  esirly  gtage  consist  almost,  entirely  of  cells  of  the 
epithelioid  type,  which  are  now  held  lu  lie  lh»;  t_vpicu,l  cells  of  tubercle. 
They  may  contain  biicilli  in  tlu-ir  interior  at  the  earlies^t  staj;e  of 
the  process  and  before  the  emi^nation  of  the  leucocytes  has  coui- 
menced. 

At  a  later  period  the  Ii  iicocyte-  peiieti-itte  the  nodule  and  may 
then  be  iji  such  iiunilji-rs  as  to  nia^k  tbepre-^eiice  of  the  epithelioid 
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cells  ;  thi.s  condition  is  knawn  as  the  '  small-celled  *  or  '  lymphoid  ' 
mbercle. 

As  the  tnbercle  increnses  in  .si/.e  ti  fine  fibrillary  reticulum 
appears  at  its  margin,  the  fibrils  lyiug  betwt-en  (he  epithelioid 
cells.  At  a  later  peritxl  the  outline  of  the  tnhercle  becomes  more 
sharply  delineij.  owin^  parity  tc^  the  cells  at  the  periphery  beeoniinf; 
to  some  extent  liattt-necl  by  pressure  from  within,  and  partly  to  the 
fact  that  towards  the  niarunn  the  reticulum  becomes  condonsed. 

Formation  of  a  tubercle.  The  origin  of  the  elementary 
Mtriiclures  which  ».-nter  into  the  formation  of  a  tubercle,  and  the 
share  taketi  by  the  connective  tissue  cells  and  the  migratorj-  cells 
respect  i  vet  J  in  iH  production,  have  long  lieei)  and  still  are  matters 
of  controversy. 


F311.    Hi. — TUJIKIII-LB 

F^liriMitiglriii-ui-itrt  I'Mi-fljr  ■!  ihr  raarsiii ;  i'pltlii-II»t-l  '-HU  nii<|  riant  >-rIli, 

Ac<'-ordinK  to  Ziegler  and  Kocb  the  coUnlai  elements  of  a 
tubertle  art'  rhielly  derived  from  tlie  vjiite  eorpuscles  whii?h  have 
left  the  vesHfls.  tlie  slmre  (alien  hy  the  Jixfd  Lells  of  the  tissues 
being  of  swonilary  iniporta.ncc.  Arnold,  BaniiJH'arteu;.  Weigert, 
and  others  have,  linwfver,  shown  that  tlie  latter  play  a  much  more 
iiiipin'tunt,  and  indeed  a  prepondemting  n'rlc  in  its  formation. 
This  view  is  now  acceptid  liy  tnost  jiatholo'^'isiri. 

When  tubtTcle  batiilh  obtaiTi  a  lodKTuent  in  the  tissusB  of  the 
hnig  or  tlsewheie,  tliey  niirltiply  and  piodute  in  the  nuclei  of  the 
fixed  cellx  of  thi-  part  the  changes  clianictiTistic*  of  karyokinesis. 
I'roliferation  of  the  nuclei  ajiil  tlivision  of  tin-  t-ell  protoplasm  lead 
to  the  formation  oi  new  cells,  wliich  gradually  assinue  ihe  epithelioid 
character,     These  ai-e  roundejf,  polygonal,  01  cubical  in  form,  and 
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preaeiii  u  clear  oval  vesicular  nucleus.  TlujiMf  diiuijs'eH  art*  iiol 
limited  to  tht-  connectivp-tisfim-  oells,  Inn  onciir  (ilso  in  the  epithelial 
elements  of  the  uarl  ami  the  enduthehal  cells  of  the  {capillaries. 
Home  of  the  cells  uni.lergoiug  proliferatiou  contain  one  or  mure 
bacilli,  but  the  majority  arp  free  from  orfjiinisms. 

Subset] uetitly  leiccucytes  leave  the  iieighbacirln^  vessois  and 
surround  the  epithelioid  cells  in  gitKhially  tncreasinn;  numbers.  lUa 
migratory  wl3s  of  the  Iwidy  ari*  of  various  land^,  ami  recent 
reaeairties  foUuwitig  those  of  MetschniktilT  upon  phagocytosis  have 
tlirown  much  light  on  their  properties  imd  functions,  particularly 
mth  regard  lo  their  action  upon  mtcro-nrgnnisms  ami  foreign 
bodies. 

The  foUoMPf,'  vaneties  are  recognisocl : ' 

LympiwcnU>*.  or  iirini«[iii-e  IfiicKi'ylvM,  whicli  rfBeniLiln  ilie  elementH  of 
iytnphoid  tiBeiii-,  iinil  orp  hnti-iihHf:cM-\li>e. 

llyaline  ctllx  (tiiacrDpha{ioc,vt«B).  containing  a  ronml  or  iiniCoriu  iiuck-iis 
and  abundant  non-Kmnulur  prutoplitsni.  These  are  actively  itma-bic:  luiil 
phagocytic,  but  ars  rare  in  blood  {'2  per  cent.),  thou(;h  £liu>idant  in  the  body 
Huid. 

C'oiirw/;/  ijmnular  oxyphil/  e^li^,  «-ilh  borsieshi>e-i*l'ft])tii  Muclt-t.  atainirg 
•)e«ply  wiUi  ftcid  aniUiie  ttjes.  Tlie^e.  like  iht  hii-t  viirtety.  aie  tew  in  niunbrr 
in  the  blooil,  but  are  abiimLaiLl  in  the  body  tluiit.  in  K-roii-  unvitics  tinfl  iiiEsjlur 
tisane  spacM.    Th^-y  p^j^H^tr*  nmiiboid  propenic».  bin  are  tion-pbaKocjtic. 

Fitu-ly  ffmuHLir  fr-li.i  (micrcifiliaxncvlHwi,  Niii»ll>-r  tluin  iJic  lawt  variety,  jioly- 
nuclcar,  Htainini^  with  acJd  liyta.  Thet^t;  nru  ikbundaiit  in  the  bluoil,  iiinll  tin.- 
Bctivcl.v  aiiKi'buid  jukI  phu^ocytic.  Thi--  i-  tin-  ninst  cniiinion  form  ol  leii'uucylv 
and  pQB  cell. 

Conrsfly  and  tiiiflj/  granular  Cfl!.s.  utaiainnwHh  bavic  iyt^.  The  former  art' 
iinn-))hAK<^ryttG  and  absent  from  hunmn  binoil ;  ttie  latter  uie  (iresi-nt  in  smnll 
iiuiubcr*  (1  lo  ■>  per  cent). 

The  hyalini'  cell  i«  tlie  t>niy  (onn  ol  lem^ucytR  wliioh  U  lelifvcd  to  under|;o 
the  proliferative  naclcar  changes  charactori<«tic  of  karyolclnexis. 

Thfi  mode  of  forumtion  of  the  ftiunt  i-rfL\  of  inberclies  is  etill  a 
matter  of  coniroversy.  Aeeonfin^  to  UuunijtiLrten  and  Weigifjrt 
they  result  frcmi  tlie  nin-h-ar  proliferation  of  a  s)n;,'le  t-pilhelioid  cell 
under  the  inrincnce  of  an  irritatiun  wliicii  is  insiiHicii-nt  to  aH'ecl  the 
cell  protoplasm.  Hy  others  thi  Riant  cells  of  tnbercle  are  re^'arded 
as  Plasmodia  formed  by  the  fuHJon  of  many  sinjiller  cells, 

Metschnikoff  cansider.s  that  hotli  the  epithelioid  and  <;iaiit  cells 
lire  types  of  [ihHj,'ocytes,  thai  it*,  of  cell.H  which  enj^a^^e  in  a  i'tru^'-tle 
for  mastery  uilli  thi- bacilli,  ami,  whyn  Bticccssful,  liestroy  them  by  a 
proMsa  of  intracellular  digesilion. 

In  giant  cells,  as  already  stated,  the  nuclei  are  found  at  tile 
periphery  of  the  tell,  either  occupying  its  whole  circumference,  or 
grouped  at  one  of  the  poles,  leaving  a  cf)nf<iderahlr  area  of  the  cell 
frue.  The  hacilh  are  gem-mlly  seen  either  behveeii  tht-  nuclei  and 
the  freti  an-a,  nr  in  the  Intervals  hi-tuven  the  nuclei  ;  lliey  iirr  nidy 
rarely  pre>*ent  in  the  part  of  the  cell  which  is  void  tif  nuclei. 

In  tubercles  wbi'-h  are  imilii-froin;,'  cuseoiis  de^jeiu-ratinn  n 
btndlar  arrangement    of    ImciUi    aiid    nuclei    is    genenLlIy  found , 

'  ["i(i-  art,  ■  Enltiiriiiiintiiui,'  by  J,  tr.  Admin.  Allbnit's  Hiiifem  I'f  Meditinf. 
vol.  u  p.  79. 
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^^/  JU«*    fW>  w*>A4      «i«    •  «U#I'/4%A«     '/#  Y,*'r>fM    'JI  r^lll  11  lilt 

»M**f'/".y  '*'•  "'J  '■  ■■'  w      .**'**i«    i^timi*'   rKoUen  and  n 

•**/!  ^;H*(  •  pif'Wif/**.!***  »(■*•      '0>fB  i>i>^***  i»  a  form  of 

Mji-    fWic/Mt**-    fcr^rt-i.    .,r  t  tiUhit^itn     nn'l  amnUtnU-s  m  step 

'^|i«  fhuft  uit/mi'nt»,  nil*  I  iUi>  |<r'MU'«M>  uf  c'nij<iilatimi  hu  nccnncd. 
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Wome  condensed  and  undergo  fatty  degenemtion.     AU  traces  of  llie 

i^ctore  of  the  tissuu  are  lost,  and  the  area  becomes  opaqiie  and 

homogeoeous  and  of  a  yellow  colour  and  firm  consistence,  cliarac- 

^tera  which  suggested  its  Himilanty  to  cheese.     When  a  number  of 

ite  tubercular  foci  have  undergone  thi»  change,  a  caseous 

lina  of  %-artable  extent  is  the  result.     Such  a  mass  may  then  soften 

[ind  be  discharged  through  the  bronchi,  a  cavity  resulting,  or  it 


<;*, 


l-'lU.  H5.  -Tl'1lEIH.1.r.    lUnKIlfiOIXO   CARR-tTIOJI 

d. aumiu cnttml  itrai :  6,  rvIluUr  ptriphrnJ  *n«  ;  t,  e,  trlant  i-elU;  •/,  mnktl-OlBed 
lafitCrMloti  of  iarrnuti>]l>ift  »hrmUr  'Vnilli  m»I  «{wc<m  ;  •.  plsiaciit. 

ly  excite  inflamuiatory  changes  around,  which  end  m  the  forma- 
tion of  a  fibrous  capiiulc. 

In  such  a  condition  it,  may  remain  for  ihe  hfe  of  tho  indi\idual, 
or  the  capsule  may  rupture  owing  to  chaujireH  in  its  iiei^dibourhoot^ 
and  the  dischiirge  of  the  stilt  virulent  caseous  material  may  sut  up 
a  widespreail  tuberculoHis  of  the  lungs.  The  \VTiter  has  recorded  a 
case  in  whicli  the  hrejikhig  dowu  uf  an  tiicaptiuled  caseous  mass, 
which  hod  probably  exislci  for  forty  years,  cautied  acute  tuber- 
cnlosis  of  the  lungs.  A  ra^eoua  mass  corresponds  to  the  crude  or 
yellow  iiibercle  of  old  writers. 

Caseous  masses  frequently  become  hanleued  by  the  deposit  of 
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lime  ^Its.  ami  in  bucIi  a  comlitiau  tliey  m&y  bi*  exp^cturuted  or 
found  in  the  hings  aftrv  dt-ath. 

FibpOBia.— Tho  process  of  coagulative  iiecToais  may  proceefl 
to  a  liiiiitei]  extent,  but  instfad  oE  the  tu1>ei'cle  becoming  cai^eous  it 
limy  become  transformed  into  a  Bmall^  firni,  fibroid  nodule,  still  re- 
taining' itH  normal  outline,  Tbin  clmn;^'«'  is  produced  by  an  over- 
growth of  the  connectivo  tisi^ue  elementg  and  the  farmation  of 
fihroiii  tissup  both  within  the  tiibereU-  and  iu  ihe  nei;,'bboiiring 
iilnictureB.  It  is  of  far  leRs  common  occurrence  than  ciL^^fution, 
imd  it  implies  a  greater  decree  of  I'exiating  jiower  on  the  pjirt  nf  the 
tissiR-s.  Tabcrcle  bacilli  may  be  present  in  small  iimnbers  in 
fibroid  nodinleK ;  hnt  when  the  lesion  is  very  chronic  they  can  rarely 
be  found. 


Fin.  Kii  -TrHRRCi.»:  nthF.iirMiis'ii  Kiniioititt 

SbowinR,  4.  Tw'ir '■*'''}'■  rHimiilrti'ti  tll,>rtni»  ;  fr,  (ri-nlriil  arut.  *liuM*[ii|r  ahvriiv  af  MimpEeW 
flb'Wi'in:  r.<-.  rpiiiiiiii«ii(  (tiniiv  ci'll«;  </,  rl>iniiilIii>)n)MtUm  ft  iiinniinilliiii  lii[i|t ;  ',  «ii>|i)iy< 
at-na  tu  ]iL-tKli<N>urli(n>l  ui  tttUTcU'. 


ETioTioaY  oi'  rrrMoNxitv  TrnF>nct*Loers 

INI'KCTKlN 


The  L-ircinnstanpt'f^  which  eln«-fly  iiiHnt-nce  our  percL-plion  of  the 
dependence  of  a  dinwiHe  upon  jioiiie  .sjHicilic  cause  are  the  length  of 
the  interval  between  the  absorption  of  the  vims  and  the  appearance 
uf  the  symptoms,  the  facility  with  which  infection  cnn  be  tracfrd  to 
its  soiu'ce,  and  the  proportion  of  the  comnnniity  which  iy,  under 
ordinary  eonditiona,  t-usceptible  tn  the  disen^^e. 

In  all  these  respects  the  vim-;  of  tubercle  raay  In-  said  to  -^taud 
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at  a  disadvautagc.  Tbc  incubitUuii  {M^riod  is  loa^i  ^Qd  the  longer 
the  periotl  nf  incuhation  the  more  iJilhoult  it  bf^coraes  to  traoe  the 
wotee  of  infection  ;  wbereaa  when  it  is  short  the  contrast  between 
the  state  of  health  and  of  disease  is  so  marked  as  to  ^juggust  that 
the  illness  ig  dac  to  infr^tion. 

Thti  susceptible  pro|K>rtion  of  the  couiiiitinity  in.  tUKlur  ordinary 
oonditiona.  much  smaller  than  in  the  case  of  the  specific  fevers  ; 
wbereaa  nothing  demonstrates  so  clearly  the  relation  nf  cause  and 
effect  as  when  a  larKe  number  of  individuals  fall  victims  In  a  disease 
conveyed  to  them  by  a  sinKle  infections  person. 

It  cannot  Iw  doubted  that  if  tuberculosis  in  any  way  resembled 
the  infectious  fevei-s  as  I'ej^'anls  its  peritwl  of  incubation  and  the 
Ettcility  with  wbioh  the  disease  is  coinmunicate<l  from  one  individual 
to  another,  its  dependence  upon  some  si>eciric  cause  would  have  been 
recognised  Ion";  I»efore  such  was  the  cjise,  iiIthou)^'b  thu  nature  of 
the  \-irus  might  have  eluded  discovery.  If  the  direct  relationship 
between  the  bacillus  tuberculosis  and  the  pjitbnlugical  proilnct 
known  as  tubercle  be,  as  it  now  is,  accepted,  it  follows  iliiit  without 
infection  there  cau  Ih;  no  ttiberciUosis,  and  ibal  in  every  cai^e  in  the 
human  subject  the  diseat^e  must  Iw  either  cong'enital  or  the  result 
of  infection.  From  this  position  there  is  no  escape.  We  shall 
reserve  the  consideration  of  the  subject  of  tbc  direct  transmission  uf 
the  disease  from  parent  to  offspring  imtil  later,  contenting  oin-solves 
here  with  the  remark  tliat,  although  there  can  now  lie  no  doubt 
that  such  an  event  may  happen,  it  has  not  yet  been  shown  that  it 
b  not  extremely  rare.  When  the  disease  is  the  result  of  infection 
the  lungs  may  be  involv+^d  either  primarily  :inil  from  without,  or 
secondarily  and  from  within  the  hudy. 

Id  considering  the  etiology  of  tuberculosis,  itiu-tt'um  must 
therefore  lie  regardeil  as  the  ruiitia  niw  qtui  m)}i,  hut  it  is  not 
necessarily  uf  must  importiLnci'  from  u  ]}ractical  point  of  view.  If 
of  a  large  number  of  persons  expoed  to  infection  only  a  few  iiciiitire 
a  disease,  the  susceptibility  of  the  imlividuul  becomes  a  factor  in 
causation  of  greater  muuient  than  e\j)0^nre  to  iufection. 

As  in  the  vegetable  kin*,"'om  the  seed  and  a  'luitalilf  soil  are 
necessary  for  the  rfvowth  of  a  phmt,  so  in  the  human  body  there 
can  be.  under  ordinary  conditions,  no  develupmeiit  uf  tubercle 
unless  the  specific  bacilhe^  finds  a  suitable  environment.  We 
repeat 'under  ordinary  conditions  '  to  make  it  clear  that,  in  our 
opinion,  every  individual,  no  matter  how  robust  his  health,  is 
susceptible  to  the  disease,  provided  the  dose  of  the  virusissuflieiently 
large. 

The  resisting  power  of  the  individual  is  dependent  upon  \a)  his 
constitution,  {b}  his  stat*-  of  health  at  tlio  time  of  exposure  to 
infection,  (c)  the  quantity  of  the  virus  alisorbed.  and  jKissibly  upon 
Ui}  the  tlegi'ee  of  activity  of  ttie  vims. 

Tuberculosis  is,  so  far  as  is  known,  ti  disease  of  aniuial  life,  and 
its  continued  existence  Tuust  therefore  depend  upon  the  tnuisrniasion 
of  the  ^•iru8  from  one  animal  touuother.  The  fact  thai  tbi-  luiHerck' 
bacillus  grows  mwii  vegetable  mutter,  such  as  potatoi'i?,  bread,  and 
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What,  again,  e-ould  be  more  instructive  on  this  point  than  the 
history  or  mc>dical  opinion  as  to  llie  triK^  nature  and  mode  of  the 
aproad  of  cholera?  How  stron^dy  saniG  in  authority,  especially  in 
Icidiii,  have  opposed  the  \itw  that  it  »prea<is  from  inait  to  man 
along  the  lines  of  human  travel,  and  how  complete  has  heen  the 
recent  demonstration  that  it  mity  he  tliUH  tracrd  acrosi^  a  continpnt 
and  itfi  daily  pro^fress  noted  !  The  boueficial  effects  o£  thi«  chau^^e 
of  view  are  fth-oady  apparent  in  thi-  success  of  the  measitres  now 
adopted  to  prevent  its  entrauce  into  and  spread  in  this  country,  and 
in  itH  diminished  prevalence  in  Epypt. 

It  is  highly  proliable  that  like  results  will  in  course  o(  tiutc 
follow  upon  the  demonstration  of  the  dependence  of  tuhercnlosis 
upon  a  xpet-ific  viruK  and  upon  the  adoption  of  such  mea»nre-8  for 
preventinK  its  spreiid  as  are  su;^'Kei*ted  hy  our  kriowledj^'e  of  the  way 
in  which  it  may  he  communicated  from  one  individual  to  another. 

Home  are  deterred  fi-oni  accepting  the  view  of  the  [wssihility  of 
infecticin  in  tuberculosis  from  a  fear  that  it  may  change  the  Litherto 
sympathetic  attitude  of  the  relatives  towanls  the  snfferer,  hut  this 
in  unlikely  to  result  wlien  the  simple  natiure  of  the  necessary  pre- 
c-iLuLiom<  is  understoo^l ;  and  even  if  th^  posisibihty  is  admitted,  it 
may  be  pointed  out  that  it  is  a  reco-^mised  law  of  ci\-iIiMed  life  that 
anyone  subject  to  a  communicalde  disease  must  adopt  all  ineasnues 
known  to  prevei)t  its  spread  to  others. 

If  it  can  lie  shown  that  hy  a  vij^'orour*  adoption  nf  all  measures 
tending  to  limit  the  oecurrencL- of  infection  the  endemic  prevalena* 
of  the  disease  is  likely  to  be  gradiiBlt)'  diminished^  it  is  cleurly  the 
duty  of  the  medicul  profe-ision  to  make  known  to  the  community 
the  fact}*  as  to  the  mode  of  spread  of  tulteiculoais,  and  to  urge 
tuUereuIout*  [latients  to  take  all  the  necessary  precautions  to  avoid 
thifi  possibility  of  transinittiug  the  disense. 

Infection  frOFn  food. — As  we  are  here  concemer)  only  with 
lulienidosis  of  the  longs,  the  subject  of  infection  from  food  is  of 
minor  iinportanee.  as  prohahly  in  nil  such  cases  the  lungs  are 
affcct^'d  secondarily  to  other  organs. 

Milk  is  one  of  the  uiost  active  vehicles  for  the  virus  of  tubercle, 
and  there  can  be  liitle  doubt  that  the  ;rreat  frequency  of  tubercular 
disease  of  the  iiieseiileric  glands  and  of  tlie  intestines  in  children  is 
due  to  infection  from  this  source.  I'r.  Sidney  Martin,'  aa  a  residt 
of  h\ii  important  researrhes  on  this  question,  concludes  that '  wheii 
tulH-rcuIosifj  of  tiie  cow  iiPfects  only  the  inLerual  organs  and  not  the 
udder,  the  milk  is  not  infective,  but  that  in  all  cases  where  the 
udder  is  tuberculous  the  milk  becomes  infective,  and  is  indeed  often 
extremely  virulent.  Moreover  the  hiitter.  Imlter-milk,  and  sknnmed 
milk  obtaintnl  from  this  class  of  milk  is  also  extremely  infective, 
Tliere  is  no  quei^lion  therefore  that  this  class  of  milk  ought  not  to 
he  used  as  food,  and  it  ih  certain  that  its  eKclusiou  would  lead  tu 
a  great  diminution  in  the  large  nrmiber  of  cases  of  tuberculosis 
that  occur  in  children.' 

'  Hrport  of  Royal  CcmiDtiwHrn  on  TubcreaUui*. 
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The  results  obtained  by  inoculatint;  aiul  feeding  witli  mont  or 
iueat-juic«  from  tulierculoua  ttDiitials,  point  to  the  fact  tbat  the  meat 
is  infecte*!  diirin«j  the  clressinj^'  of  the  cartase,  iimil  that  ttie  viniH  is 
not  present  in  the  muKt-iilar  tissue. 

Inoculation.—  The  poaaibility  of  inoculatiiiK  tuburcle  is  now 
admitted,  hut  the  ix>int  is  of  little  importance  as  regards  pulnioiuiry 
tiibereuloHis.  I'atienlH  witb  pulmonary  tuberculosis  and  tubercular 
ulcers  of  the  t<jn<,'ue  and  lipa  may,  however,  transmit  the  viruB  of 
tubercle  to  otherit  during  the  act  of  kissing. 


THE    DIRECT   TRAXSMISHION    OF  TLISEItCLE 

It  ba.-<  l>een  proved  as  re^anln  both  iiihii  and  the  lower  animals 
that  tiiltercle  may  he  tniriRiiiiitted  directly  from  parent  to  offspring, 
tuad  it  is  held  liy  some  tbat  the  virus  having  bt'cn  thus  transmitted 
may  be  ilomiaiit  for  a  certain  period  «.n«l  may  suliseijuently  be 
awakened  int<t  activity  l>y  various  canditioim  depressing  the  Imaltli 
of  ibe  individititl.  uiid  may  then  Infect  the  Inngs  and  otbt:r  organs. 
Uaumgarten,  with  whose  name  this  theory  of  latency  is  now  gene- 
rally identified,  although  it  was  not  origiiiated  In-  hlui.  is  prepared 
to  go  still  further  in  this  direction,  a^;  ho  believes  that  the  virus  may 
be  lat«-nt  for  Kcveral  sncrceHsive  jjeneratioiis  and  that  a  child  may 
have  bet-n  iufectcd  by  a  tuburculous  grandnintber,  the  inuther  having 
shown  no  i-igns  of  the  disease. 

liaumgarten's  \iews  are,  hrieHy,  that  direct  transmission  from 
the  parent  to  the  offspring  is  by  fur  the  most  common  cause  of 
tuberculosis;  tbat  the  mode  of  Inmimission  may  he  either 'germinal' 
or  intra-iiteriiie;  that  lesions  iire  alwent  in  the  f«i-tus  because  the 
bacilli  remain  dormant  for  long  periudn  in  Ihf  lymphatic  ;,diinds  and 
in  the  medulla  of  bones  and  etsewhi-i'o  ;  that  tbii*  latency  is  due  to 
a  special  resisting  power  of  fietal  and  young  ti.<^siies,  wliereiii  cell 
energy  is  active  ;  und  that  the  inlluente  of  the  inhalation  of  iirfectetl 
airasacauseofpnhuonary  tuherculnsis^has  been  ^^reatly exaggerated. 

The  evidence  in  favour  of  ihe  direct  triinsniissicni  of  tuberele  is 
as  follows : 

1.  Tubcrck-  bacilli  have  been  found  in  the  calf  in  cases  in  which 
the  cow  was  tubejcnlons  (von  -lohnc,  von  Malvo?.,  Ilri'nivier]. 

2.  The  bacillus  tuhen.'ii]<>MiH  has  betn  fmind  in  the  [ila^enta,  in 
the  ftetal  placental  villi,  and  in  tbw  fietus  reinovn-d  liy  Ciesiirean 
section,  in  cases  in  which  the  mother  wus  tuberculnnfi.  Of  riuch 
cases  there  are  now  a  considerable  ninnlicr  <m  rec-ord. 

The  following  were  observfd  bv  liirth  llirschfeld,  Schuiorl,  and 
Kockel : ' 

Ca.hk  I. — A  fii'tus  removed  by  ('jf^Lnan  -section  from  a  tubt-r- 
cnloiis  mother.    The  placenta  contained  tnliercle  bacilli. 

Cask  11. —A  pregnant  female  tet.  2(i,  suH'enng  from  acute 
general    miliary    tuherculosi.>i.     Ctesarean   section    was    pci formed 

'  IMtr/fgt-  xitr  path.  Aimt.  vol.  ix.  p.  -lil'i  ;  vol.  xvi.  p.  313. 
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timing  ileatli  a«oiiy ;  tlK*  chil<l  died  in  two  hours.  Tubercle  was 
fnimd  in  the  placenta  and  in  the  fn-tal  placental  villi. 

Cask  111, — A  wonmn  ihi.  25  died  during  prpHntmcy  from  acute 
miliarv  tuliorculosis.  Tubercle  wa«  found  in  tlie  placenta  and 
[cptal  placental  villi.  Tuhertle  hactlli  w^re  found,  on  inicroBCO])Lcal 
('xauiitiiition,  in  the  Uver  of  tht-  fcctus  and  iu  a  ueighliouring  l>in- 
plmlif  glanil.  There  were  in  tliiR  case  no  niacroRcopic  fiigriB  of 
tu]>ercle  in  llie  fii:'ti))<. 

Cam:  IV.— a  pieii^imnt  woniian  irt.  SH  suflTerii)^  from  pulwoaary 
tuK-R'nlosis,  died  from  ba'uioptysis.  Cii-aiLfeau  wctioH  was  pcr- 
fornieil ;  tlie  child  was  deaH.  Tul>ercle  was  present  in  the  placenta 
and  in  the  fcetal  placental  villi.  Imt  not  m  the  hody  of  the  ftL-tus, 

The  lUithorH  suggest  that  the  reason  whv  so  few  liacilli  pass  into 
the  fatiit  circulation  is  that  the  chat^jjes  in  the  rcRnelH  of  the  IuImt- 
culous  villi  lead  to  the  fortuatlon  of  LyaUne  tbroniln,  which,  with 
the  overgrowth  of  the  vascular  endotbehnm,  CDUstitute  a  liarrier  to 
their  passage. 

8.  Hochainger  has  recently  shoini '  that  the  lints  of  tuUtTculoeis 
and  syphiUs  may  lie  jointly  tran-iniittod  from  parent  to  offspring. 

In  throe  infants  the  Hiil'ject&  of  congenital  nyphilis.  and  present- 
ing signs  of  pulniouary  disease,  this  wa.4  found  post  mortem  to  he 
due  to  ttiiiefculosis  and  not  to  syjjhilJs.  Tul>ercle  hacilli  M-ere 
found  in  the  lungs  in  all  three  cases.  In  two  of  the  caneK  the 
mothcrw  were  known  to  he  sutTeriiiR  fnnn  tuhercular  disease  of  the 
lungs.  These  cases  are  fulty  narratt-d  iu  the  chapter  on  Pulmonary 
8yp!iilis  [virfc  p.  4:{2|. 

The  first  case  was  observed  in  IHDl  in  a  child  not  <juifce  three 
weeks  old ;  the  second  iu  IH^l  in  q  child  twenty-fonr  days  old ; 
the  third  in  1H!)H  in  r.  child  eleven  weeks  old. 

The  (irsL  iirjil  thin!  of  tin?  cases  descrilied  hy  Hochsinger  may 
without  imich  douljt  he  cuusidercd  examples  of  congenital  tuber- 
cnlnsis  ;  the  second  is  d^ll^]tfld.  In  the  tiist  ca&v,  the  fact  that  the 
child  sufTerwl  from  dysimri-a  from  the  time  of  its  I'irth.  and  that  in 
the  third  week  there  were  sign:^  of  great  enlargeuiL-nt  of  the  Uver 
ami  flplcon.  which  were  shoi\'n  hy  pn^it-uiortem  examination  to  be 
due  to  a  tuhercular  focus  wliich  had  tieconie  caseouH,  render  it 
extremely  unlikely  that  the  infection  wu8  from  without. 

It  may  th'^refore  he  considered  as  fully  established  that  it  is 
possible  for  a  tubercidunn  luollier  to  infect  her  child,  but  it  is  a  long 
stejv  from  this  to  tbe  iitceptance  of  Jlauuigarttns  view  that  this  is 
the  common  Tuodo  of  infection  in  tuhercnloBJs.  All  experimental 
evidence  is  n^'uiust  tin-  assumption  tliHt  thegrowiiig  tisHues  of  young 
aninialfi  [wswes^;  a  special  resisting  power  to  the  vims  of  tul)ercle. 
It  is  (dear,  however,  that  mere  naked-eye  examination  of  a  fiptus 
for  tubercle  is  iusuHici^'nt.  Microscopical  examiaalion,  particularly 
of  the  liver,  is  essential,  and  the  atisi-nce  of  results  from  inocula- 
tion is  a  still  more  important  piece  of  evidence. 

The  writer  ie  disposed,  however,  to  Relieve  thai  in  tb«  future 

'   Winur  MedteintMii.  BtHtK,  No».  20.  21  (l»04). 
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evitleuce  will  accniinilate  in  favour  of  tb<;  riow  t)iuc  in  some  oases 
i>f  taberculouis  uf  llie  glaiidH.  bone»i  and  joints  in  chtlilren  the  virus 
has  been  directly  traiisuiitted  from  ihe  i^arc-iit,  and  has  renmined 
latent  i:i  the  tisrsues  of  the  child.  Many  ^ucli  c&^^s  are  difHcnIt  to 
t-xplain  on  the  asHiiiiiiitiuii  thai  infection  is  from  without. 

But  )i«fore  such  nn  cxplauation  could  hv  accepted  in  any  given 
caae  it  would  Ite  nec*^ssary  to  prove  that  the  mother  was  tiihercnlous, 
and  tljul  the  child  hnd  iiuver  been  e\posed  to  infection,  particularly 
from  tttbei-culous  milk. 


CONDITIONS   niEDISPOSTNO   TO   PCLMON.VBY 
TCKEUm.OSlS 

Heredity.— The  intlnencc  nf  heredity  may  he  shown  by 
(a)  the  direct  transmission  froiu  parent  to  offs])rin<r  of  a  siKcial 
liability  to  thp  rli&eaBe,  or  by  {h)  the  (.'\iuttncL  in  certain  fatnilieB  of 
a  prediftpodition  to  the  disease,  the  parents  boiog  either  certainly 
or  apparently  unaffected. 

Attempts  have  of  lute  been  made  to  didcredit  the  generally 
accepted  new  that  parents  may  transmit  to  their  offspring  a  epecial 
liabihty  to  piihiiouiLr)-  tuberculosi.s. 

It  is  Contended  tliat  what  i^  triint^ntilted  is  a.  fjtitieral  predis- 
position to  diseaxe  whicli  Iwdongs  to  the  offspring  of  weakly  parents^ 
and  that  the  frequent  occurrem;e  of  siiiximnive  cu-ses  of  tubercular 
dbease  of  the  hingt  iti  the  same  fauilly  is  due  to  infection  In  the 
home.  The  qae.Htton  is  iwlniittedly  a  riitticult  one.  and  now  that  tlie 
real  nature  of  the  disl'a^«e  is  uudcrHtowl  the  lieHi'f  in  the  Influence  of 
infection  in  itiii  etiology  is  in  the  ascendant  and  that  uf  heredity  ha» 
diminished.  Tliiii  is  as  it  rthnuld  be  ;  btit  a  bolitf  in  the  importance 
of  the  hereditary  factor  Is  ftiunded  on  the  experience  of  centurips  of 
observation  and  is  not  to  be  lij*htlygot  rid  of,  espi>cially  when  it  is  held 
by  those  who  have  had  unusual  opportunities  of  studying  the  disease. 

Tlie  line  of  argument  by  which  it  \h  nought  to  prove  that 
the  inheiited  predisposition  is  to  disease  in  gocieriil  and  nut  espeei 
ally  to  tuberculosi.s,  usually  sturls  by  an  iui[uiry  into  the  family 
history  of  subJLCts  of  the  disease,  their  statements  ;is  to  the  cause 
of  death  of  their  parents  being  itccepted  without  so  rjuich  of  wldi- 
tional  proof  as  would  be  obtained  hy  the  ]iroduction  of  the  certi- 
ficate of  death,  home  experience  nf  the  work  nf  a  fjife  Assurance 
Office  will  enable  anyone  to  appreciate  the  value  of  nuch  evidence. 

In  oaqofi  in  which  il  parent  luis  died  at  an  early  afte,  if  the  death 
certificate  is  Libtained,  nothing  is  more  common  than  to  tind  tho 
Btatcnicnt  of  the  proposer  at  \ariHnce  with  it,  tind  ihat  deiith  attri- 
hated  to  pneumonia  or  some  otlier  cause  has  been  really  due  to 
tuberculosis. 

On  the  other  baud  it  ie  ]>ossihle,  if  evidence  of  the  kind  above 
described  is  accepted,  that  dejLlhs  may  be  altiibutcd  to  tuberculosiB 
which  were  really  due  to  some  other  cause ;  Imt  the  groat  objection 
which  exists  to  an  admission  of  a  tubercular  taixil  in  a  family  tends 
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to  diminiKb  tliis  Koiirc>B  of  error.  If,  however,  it  is  admitted  tkat 
these  two  sources  of  error  may  baltuiee  each  olher,  their  existence 
renders  evidence  of  the  kind  quite  imtrufitworthy  as  a  basis  for 
indncttve  proof. 

If  it  is  floiight  by  this  method  to  ascerttiLn  the  iucidonce  of  pul- 
monary tuberculosis  in  the  chiltJreii  of  noii*tiihercular  and  tubercular 
parents  respectively,  the  inquiry  must  not  start  from  a  pfr;<on  the 
subject  u{  the  disease,  as  niaiiy  famiiies  ai'e,  so  far  as  can  be  deter- 
mined during  life,  free  from  it  altogether.  To  detonnine  this 
point  it  would  obviously  iie  necesaarj'  to  take  a  very  large  number 
of  families  without  any  kind  of  selection.  liut  in  order  to  settlt? 
the  question  t;ven  with  rej,jard  to  a  single  generation  with  scientific 
accuracy,  the  parents  and  ever)*  member  of  the  family  must  be 
dead,  and  the  cause  of  di?ath  niuat  in  every  caao  have  been  deter- 
mined by  post- mortem  examination. 

I'>er}-  patholog-ist  of  experience  is  aware  thttt  to  find  tubercular 
lesions  where  none  were  suspet-led  is  il  matter  of  everyday  occur- 
rence in  the  pOBt-tnorteui  mom,  sd  common  indeed  that  it  is  impos- 
sible to  be  certain  whetlier  an  iiidi\idual  was  or  was  not  the  subject 
of  t.nhfrculo,-!i9  witlintit  an  autopsy. 

Tbe  mere  statemujit  of  the  conditions  necessary  readers  it 
ob'\'iouB  that  it  is  a  profitless  labour  to  attempt  to  settle  this  ques* 
tion  by  the  methods  ^'enemlly  adopted. 

Many  writers  have  furnished  tables  compiled  from  the  state- 
ments of  patients  as  to  the  cause  of  dfath  of  their  i>arentH  and 
relatives,  with  a  view  l«  determint?  the  effect  of  heredity,  but  the 
percentages  obtained  vary  widely.  In  l^,r>Ofl  rases  collected  hy  Dr. 
.1.  E.  Squire  from  various  sources,  one  or  Iwitb  parents  are  siiid  to 
have  been  tuberculous  in  .S, 101  inatances,  or  21'79  per  cent.'  In 
]2.14ii  ca*-cs,  in  which  grandparents  and  collaterals  are  included, 
the  inHiience  of  heredity  appears  in  li!l'H4  per  cent. 

An  analysis  o(  l,00(t  cases  observed  in  private  practice  hy  Dr. 
Theodore  Williams  shows  that  in  12  per  cent,  a  <Urfct  here(litar)' 
predisfiositinn.  /.<:■.  from  parent  to  ofisprinf;^,  was  jiresent,  and  in 
■IH  per  cent,  there  wass  a  predis])ositioii  to  the  disease  in  the  family. 
Dr.  Wilson  Fox  found  a  history  of  direct  heredity  in  83  |x.'r  cent,  in 
hospital  caKes. 

The  most  iuipoi-tant  effects  of  ilJrect  heredity  (i.e.  from  the 
parents  I  are  that  the  disease  appears  at  iin  earlier  age.  especially  in 
females  (Williams),  and  runs  a  more  acute  course.  The  inflnence 
of  tlie  mother  is  almost  certainly  yreattT  than  that  of  the  father  as 
regards  the  cbil'Iren  of  both  sexes. 

The  most  remarkable  case  of  family  predisposition  which  has 
come  under  the  notice  of  the  writer  is  the  foUowin;^,' : 

The  infnnnation  was  obtamed  from  a  hctahhy  looking  man  (et. 
')2.  His  father  waw  a  lull  thin  maji  uf  rather  deli<"ate  appearance, 
who  lived  a  country  life  and  rarely  suffered  from  illness.  He  dietl 
at  the  age  of  71  from  '  senile  decay.*     His  mother  was  a  stoutly 

'  Med.-Chir.  Trans.,  vol.  7«,  Dr.  J.  E.  Squire. 
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built  woiniui,  who  ilie>il  at  the  age  of  ti3.  The  cause  of  her  deatb  in 
doublfu!,  but  it  was  not  due  to  '  consumption.'  The  informant  haa 
one  brother,  a^d  59,  living  and  in  gooil  health ;  he  hax  no  sistern 
living. 

The  foUowiug  tabic  gives  the  causes  of  death,  and  tbo  age  at 
death,  of  his  brothorn  ancl  sisters  : 


Brothers  ilewl : 


Slstmdftvl: 


\Kf.  rHitiln 

10  HcarlL-t  fcvt-r. 

IC 

19 

30  |-A11  died  from  'consumption. 

24  I 

12) 

18  -All  dim!  from  'oaiiKumjilion. 

IS' 


All  the  sisters  and  three  of  thf  brolhors  difrl  iu  the-  ^iamt'  village,  but 
not  in  the  samt-  hoiis*.  The  family  was  wcil-to-do  and  inhabiterl  a 
lar/^'e  houat?  Hitimttd  on  high  f,Tonnd  in  a  liealthy  iiei^bbourhood  in 
ibf  south  of  Ktigland.  After  tiif  duiith  of  two  children  the  parents 
bnilt  a  new  )ioase  at  u  f^hort  disi-ance  froui  the  ohl  one- 
General  conditions  inducing^  loss  of  reaiating 
power. — We  liftve  already  atiittd  uur  L>tTi<^f  thitt  the  suKteptibility 
to  tuberenlosia  \s  universal  aninngst  mankiml-,  ami  that  the  most 
robuflt  health  would  not  ronffjr  itiitniinity  provided  the  dom*  of  the 
virus  were  sutlicientty  large,  »uch,  fur  example,  as  c'uuld  be  ad- 
miniEtered  by  repeated  aubcutnncons  injoetinns,  It  is  probable  also 
thai  th*'  resisting  power  of  almost  any  inHividtial  may  be  so  reduced 
by  unfavourable  conilitiunti  as  to  render  biru  httble  lu  the  diiiease  as 
it  is  ordinarily  aeqnired.  in  spite  of  the  moat  completf  freedom  from 
hereditary  prediiipnsition. 

Any  condition  which  inipuirH  the  ^rrieral  heiilth  may  therefore 
beeome  a  predisposinj,'  cause  of  pulmonary  tuborcnlosis. 

InsaniUirtj  ccniflitioii.-.  of  all  kihdfi,  partienhiily  the  absence  of 
freab  air  and  sunli^djt  from  dwelliiigs  and  workruunitj,  are  powerful 
predisposing  causes  of  the  ih&ease. 

Dwellers  in  largo  towns  are  more  prone  to  tiibercnlosiB  than 
those  who  live  in  country  di>*tricln ;  this  is  iloiibtlesi^  tjue  to  a 
variety  of  causes,  amongst  which  density  of  the  jiopulutiou,  rlesti- 
tution,  miliealthy  occupations,  breathing  ntiated  tiir.  facihiy  for 
infection,  and  the  j,'eneral  ili'prfis>^jiig  effect  iif  life  under  .such 
conditions,  arc  the  most  important. 

The  effect  of  fkiojiii-  tilcohiAifitn  haft  been  doubted,  but  recent  sta- 
tistics point  clearly  U>  its  influetiue  in  predispuHing  to  ihe  disease. 

Frej^uent  chtlil-ht'ariii'j  and  /nolonyefl  iactntkni.  the  latter 
practice  being  often  adopted  with  a  vi(-w  to  delay  pre^'uaney,  are 
specially  harniEul  to  young  uaothers,  and  are  often  followed  by 
tubercalar  diseasie  of  the  lungs.     The  mother  rarely  dies  during  the 
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period  nf  ^station,  but  after  dellTerj  the  disease  often  rims  a  very 

riipid  'L'OnrHe. 

Occupation  is  an  impoitant  factor  iu  the  etiology  of  the  disease. 
Its  markftd  pipvalence  amnngHt  thosL-  wlio  work  in  a  dusty  atmo- 
t<I>hsre  lias  Iiueu  dwelt  upon  in  the  chapter  on  disease  due  to  the 
inhalation  of  dirt. 

The  cionditions  of  work,  and  capt'cially  thr  fibsence  of  free 
ventilation  in  workshops  or  mines,  wre  depreyninK  to  the  genemJ 
health,  whilst  the  presence  of  dust  in  thc'tilmosphcree\cite6eat4irrh 
of  tbf  hronchi.  and  gn  induces  changes  which  favour  tiie  lodgtnent 
and  growth  nf  the  biicilkis,  Under  such  circimi stances  infection  is 
extrt?iiK-ly  liikuly  to  occur. 

Race  and  climate. — No  race  h  free  from  the  liftbility  to 
tuberculosis,  auil  jthhou^h  in  ct-rtain  arcaHi  the  pulmonary  variety 
of  thtj  disc-asL'  is  of  rare  occrurreuee^.  this  depends  appan.natly  upon 
the  conditions  of  life,  and  not  ii]ion  racial  immunity. 

The  climatic  intUienci'H  which  favour  its  development  are 
nmniitb  and  moisture  and  di^'ftclIvL'  .subsoil  draiuuj,'t' ;  the  two 
fonncr  arc  met  with  iu  subtropical  frlimatea  at  a  low  elcvatiou, 
where  the  prevalence!  of  the  diaease  ia  very  injirked.  The  influence 
of  the  latter,  which  was  Hrst  pointed  out  by  IJowditch  and 
Buchanan,  ini'i  been  confirmed  by  the  subsequent  observatione  uf 
'I'horni-  Thorne,  wlu>  has  shown  that  with  improved  drainage  the 
prevjilfnce  of  the  disease  ia  diminished. 

The  inihieiLce  of  ttHituile  is  iltu^^trnteil  by  the  rare  occurrence 
of  the  disease  in  the  Hart/.  Mountains  (1,(M)()  ft.)  and  the  Black 
Forest,  and  at  greater  elevations  in  the  Pyrenees  t2,800  ft.)  and  in 
Hwitzerlanil  (4,(K>0  ft.).  In  Houtbcrn  lntitudL-s  a  similar  effect  is  not 
nbspr\ed  initil  a  much  ^Teater height  (7,(KX)  to  K.OOO  ft.)  is  attained. 

Various  ex |j lunations  have  been  oll'ered  of  the  comparative 
absence  of  the  di^jcase  under  sueh  conditions,  but  it  is  highly 
probable  that  purity  of  the  uir,  .sparseneas  of  population,  the  absence 
of  inaanttary  conditions  and,  to  a  yrejit  degree,  of  the  onlinary 
Siourccs  of  infection  are  CiLCtorw  of  much  j^i-e^ter  importance  than 
mere  eloviuion  above  the  sea-level,  and  thai  if  in  all  the.'^e  respects 
the  eirnumstaneps  could  he  experimentitlly  reversed  ibe  eoinparative 
iunnunily  wnultl  disa])pi'iir. 

Age  and  sex,  -'I'liv  following  table,  which  is  taken  from 
Dr.  ^^'i]son  Fox's  work,'  was  compiled  by  Dr,  W.  Of,'le,  Registrar- 
General. 

Mean  Annual  MurtaUty  fwm  '/'ft(fti.»i.t'  jx-r  MiU'twi.  living  at  all  Ayes 
and  at  tutelve  ^ittftmivc  A^-pcriodt 


All 

11-   1   a-      u>- 

SH- 
UTS 

4,168 

sa- 

4B- 

3.874 
2.U7a 

flS- 

$.112 
l,KZ 

7.1  rtii.l  ' 
rjpsv'urdi 

MftiM     . 

Pern  Kit* 

SAW 

MS 

4S9      ste 

t,ns 

1,811 

no 

613 
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All  forms  of  '  phthisis '  are  included  in  tliiB  tatilfi,  ani)  pro- 
bably a  numlier  of  cases  which  wouki  bavu  proved  on  uiitopsy  uot 
to  be  tubercular.  On  the  other  hand,  it  is  certain  tliat  a  ven,'  much 
larger  number  of  cases  of  pulmonarr  tuberculosis  are  excSudetl 
owiiiR  to  erroneous  diagnosis. 

The  above  table  shows  that  in  this  coiintr)', 
(a)  If  all  ages    Ih.'  included,  there  is  practically  no  ditferencfl 
between  the  two  sexes  as  regards  liability  to  death  from 
'  phthisis.' 
{h)  In  the  first  five  years  of  life  the  death  rates  are  nearly  the 

same  for  the  two  sexes, 
(fl)  Between  th**  puds  of  tlir^  fifth  and  thirty-tifth  years  the  dpath 
rate  araonjjst  females  is  greatly  in  excess  of  the  male  rate. 
((I)  After  the  thirty-hfth  year  the  male  rate  is  higher  than' tbt- 
female.     This  may  possibly  be  due  to  the  fact  that  the 
liability  of  ffinalca  bting  in  part  dependent  upon  defects 
of  reRinting  ]K>wer  induced  hy  child-bearing  and  laittation, 
those  moHt  ^susceptible  to  the  disea^w  have  lieen  carried  otl* 
during  the  earlier  pertod. 
((•)  The  number  n(  deaths  from  'phthiHis'  at  atlvaiiced  ages  h 
very  considerable.  (A  fact  which  nuiHlliaveiuipreBHed  every- 
one who  has  had  an  extended  patliological  experience,) 
Dr.  Ogle  shows  in  other  tables  that  the  differenc-es  between  the 
male  and  female  deatLi   nitt-s  ure  ispecial  to  'phtliislii'  (pulniuuarv 
taberculosisi  and  do  not  exist  in  the   mortality  from  tuU-rculai- 
diseaHe  of  other  nrg:uis.  in  which  the  male  death  rate  la  in  excess  ol 
the  feniiile  al  all  mK'*-- 

Previous  dlBease.—  /'/.^J'ksj/. — Not  infrequently,  but  in 
exatrtty  what  percentiigt-  f>f  cases  it  is  difficult  to  state,  an  attack  of 
acute  pleurisy  prpcede^  the  ajipeamncre  of  tubercular  disease  of  the 
lungs.  Various  explanations  have  been  offered  as  to  the  exact 
relation  between  the  twn  iift'pctions  : 

1.  The  pleurisy  may  be  a  primary  uianlfeatatioD  of  toWrcnloeis, 
and  the  lungs  may  be  secontiarily  infected. 

2.  The  dineasf  of  ilie  ]>leura  may  l>e  aecondaiy  to  tubercular 
dlseaBe  alrea<ly  pre.^ent  in  tlii'  lungs. 

f).  The  impaired  ftinclit«nal  activity  of  the  lung  resultiiit:  from 
the  attack  of  pleurisy  may  act  as  a  predisposing  cause  of  tubt-r 
culosis.     Tht'  I'lLcl,  li(>\ve\er.  that  the  »ub8ei|ueul  tulH-ix-ular  iiis4'ase 
very  often  appears  Hrs^i.  in  the  opposite  Imig  is  opposed  t<j  Diis  view. 

4.  The  pleurisy  may  lie  non-tiibercnlar  and  the  tii-st  i-videnci-  of 
a  general  lack  of  roisting  power  to  disease,  the  exiHtenee  nf  \\  liicfa 
is  confiiiiied  by  thf  fiiibsequent  oocnrrence  of  tvibercle  of  the 
lungs. 

It  Is  not  necessary  to  suppose  tliat  one  and  one  ncily  nf  tbeM 
theories  is  applicable  to  till  cases,  but  in  consideriDg  the  L-iiolog)'  of 
plenrisy  {viJr  p.  fti'i),  strong  evidence  is  adduced  in  faMiir  of  th« 
view  that  in  the  majority  of  such  caaei  the  attack  of  pltunsy  U  due 
to  an  acute  tubercular  infection  of  the  serous  membrane. 

Ahsoluti' proof  of  this  is  difficult  to  obtain,  as  recovery  istberol*; 
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hut  that  such  a  comlitioii  may  ucciir  is  within  uur  own  experience^ 
aa  tbo  writer  lias  made  a  post-inorttni  exiiniination  on  a  case  of 
jicute  plpurisy  terminating  in  empyema,  and  submitt^id  to  operation, 
which  provt;d  to  bf.  due  to  iitfule  tuberculoaiH  of  Ibe  .serous  raeni- 
lirano.  Thert*  was  no  trace  of  tuhercle  in  the  lungs  or  any  other 
organ  of  the  hody,  exc&pt  ponsihly  a  bronchial  gland. 

JironchUil  caUiyrij. — Ttw  view  that  puhnojiary  tuberculosis  may 
originate  in  a  '  ne^lt'cteil  t-oM  '  was  at  one  lime  generally  a<:xepte<l, 
and  in  still  finuiy  held  by  the  laity.  In  a  considorablr  proportion 
of  such  cases,  it  is  at.  any  rate  higlily  probable  that  the  disease  haa 
been  luhurculous  from  the  lirst,  but  it  cannot  be  denied  that 
bronchial  catarrh  nmy  prepare  the  way  for  tubercular  infection,  and 
alao  that  it  is  common  amoni^si  the  subjects  of  that  disease.  Tn 
many  casaes,  however,  previous  to  the  development  of  pulmonary 
tulierculof^ifl,  and  aubsoijuently,  there  is  no  fipocial  liability  to 
catarrh. 

Having  regard  to  the  es.treme  prevalence  of  catarrhal  affections 
of  the  bronchi,  and  the  relatively  ^tniall  nomber  of  cases  in  which 
tuberculosis  foHows,  we  are  disponed  to  think  that  tJie  importance 
of  this  factor  in  the  etiology  of  the  diseasi;  has  been  exaggerated. 

Vm-nvmnui.-  There  is  a  general  agreement  that  an  attack  of 
pneimionift  is  rarely  followed  by  tuberculosis,  and  many  cases 
auppoac'd  to  have  this  origin  are  really  examples  of  the  lobar  type  of 
caseous  tubeicidosis. 

Disease-  of  the  cartlitic  latvrs. — The  subjects  of  congenital 
atuiioj^is  of  the  pulmonary  orifice,  who  attain  to  adult  age.  not 
uncommonly  de%"t'Iop  tubercular  disease  of  the  lungs.  Our  ex- 
perience has  Ie*l  us  to  ihe  belief  that  the  antagonism  between 
affections  of  tlie  mitral  valve  and  tuberculosis  of  the  lunga  is  less 
absolute  than  was  supposed  by  Louis,  who  tirst  formulated  that 
t)ieory.  In  a  demonstration  of  cases  of  valvular  disease  given  by  the 
writer  at  the  Brompton  Hospital  B4)nip  years  ago,  he  was  able  to  show 
from  among  his  out-patii-'nls  attending  at  the  time  four  cases  of 
mitral  stenosis  associated  with  puhnnnaiy  tuberculosis. 

Diulteies.  —Pulmonary  compUcationr?,  such  as  pneumonia  and 
gangrene,  are  not  inieonnnun  in  the  course  of  diabetes,  but  a  still 
closer  relationship  exists  between  that  disease  and  tuberculosis  of 
the  lungs,  nearly  iiO  per  cent,  of  cases  of  diabetes,  according  to 
Gric-ainger's  statistics,  presenting  tuberculai'  le,sion9.  l>iabL-tic 
'phthisis'  was  regarded  as  a  special  variety  of  the  disease,  but  the 
proof  that  tubercle  bacilli  are  invariably  present  either  in  the 
sputum  or  lungs  lia.s  he-en  fatal  to  that  as  to  many  other  varieties 
of  •  phthisis.'  The  pulmonary  complication  does  not,  as  a  rule. 
appear  until  tha  diseasi'  has  lasted  a  year  or  two,  and  is  apt  to  be 
of  the  casoouB  type  ;  but  it  may  undergo  arrest. 

Cancel.-  -It  Is  very  rare  indeed  to  find  tuberculosis  and  cancer 
in  active  progress  at  the  -same  time,  but  such  cases  have  been 
observed.  Il  is,  however,  evtremely  conunou  to  meet  with  evidence 
of  arresto<i  tuberculosis  of  the  lungs  after  death  from  cancer. 

(Jf  177  cases  of  obsolet**  tubercle  of  the  Inngs  obsen'ed  by  tlje 
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nriter  '  al  the  MidilleKex  Iluspiiiil  between  16Td-8f},  in  T^  cases,  or 
41-2  per  cent.,  the  cau^t-  of  death  was  cancer. 

Mr.  Roger  Williams  '  has  shown  that  it  is  more  common  in  the 
subjects  of  cancer  to  tiiid  h  fatnily  history  of  LuberculoiiiB  ihaii  of 
maJignant  disease.  Cancev  would  Hpi^ur,  therefore,  to  apccifLlly 
aflfect  such  ofTapring  of  the  inberculouti  as  eHcape  the  disease  of  their 
{larents. 

It  is  certainly  rcmarkahlc  that  the  tissues  of  an  individual  who 
ultimately  Huccinnbs  to  a  diseaae  of  the  type  nf  rAncer  ahoLdd  have 
had  at  one  period  rciiiHting  power  suflicieiit  to  overcoiuc  an  esta- 
blished tuber ciilosis  of  the  lungs.  Whi-n  we  know  more  of  the 
origin  of  ciincer  this  apparent  anomaly  may  possibly  l«  explained. 

Sifphiiis.-~Tini  relation  of  Luljercidosls  lo  syphilis  is  considered 
in  the  chapter  on  Pulmonary  Syphilis  (ro/c  p.  12D). 

Many  other  alTections  have  a  more  or  loss  indirect  relation  to 
pnlmoDftr}'  tuberculosis,  but  of  hucIi  it  can  only  be  said  that  by 
lowering  the  health  of  the  individual  they  dimiiush  his  resisting 
power,  and  so  render  hhn  more  liable  to  disease. 

-T.  K.  F. 

'  Arreitfii  I'liitmmiui/  TiibrrctlluSii. 
*  M\ddit»ex  Hotpitfii  Rfports. 
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CHAPTER  XXVIII 

PULMONAEY  TUBEECULOSIS 

{continued) 

THE   VARIETIES   OF    PULMONARY  TfUEKCULOSIS 

ThOB 

Miliary  tubercalouis <        .  819 

CWmouk  „  A90 

Fibroid 890 

Ciirunic  or  fLhrO'CAN^aus  tubereuloHtd 831 

Thk  (iiflieiiUitia  whitli  iLltL'n<l  ihc-  ust;  of  '  phthisis, '  as  a  Ki^neric 
U-nii,  nrv  Irilling  comparcfl  with  thnso  wiiicli  owait  any  writer  who 
ratty  uttempt.  imcler  that  headiinr,  to  fli^noribe  the  Tarioties  of  the 
diao;iBe. 

Anyone  cngjigtr]  in  lueflical  teaching  must  liave  witnesaed  the 
hopplesfl  nature  of  the  attempt  by  aronsni^Titioiis  student  to  different 
tiiite  catarrhal  phthisis  from  tnlu^rKuloiis  plithisis,  or  pneumonic 
phthiriis,  whether  [icute.chmmic,  conHui'nt.  or  ilissL^minated,  from  the 
tiihtr*'ulou3  0r  ItiViprouIo-pnt'iimonic  Viirioty.  This  list  is  by  no  means 
(joiii]jli-te,  fnr  it  Him^h  nut  iiiL-luit*-  Illiniid,  lironchiwtatic,  diahetic. 
miners,  rallitTs,  knife-grinilir's,  potter's,  or  syphiliiic  phtliiaia;  or 
itKiitf  luljprciiloflis  of  the  Uin;,'s.  The  latter  aft'cction  lias,  in  Crath. 
nlwavs  lieon  reyanirtl  as  ii  separate  disease,  and  relef^^ted  to  a 
ditfirenl  eutctrory,  whereby  irs  clo-st'  relationship  with  the  other 
forms  of  tuberiMilniis  di^-ase  lias  heen  necfprtarily  ohscured. 

It  nin-it  1*  t'ciif* '^i^ed  tliat  wlmn  one  was  in  th<'  hahit  of  using 
thp  term  '  phthisi-i.'  a  feidiiij-  nf  woncJering  udmii-alian  was  ex- 
[lericiiced  for  those  who  t mid  (li.-itini^Miish  fil'teen  varieties  of  & 
disease,  of  whirh  one  coidd  with  dirticulty  recognifie  but  three  or 
four. 

Jt  is  now  obvious  that  no  such  nuiiiher  of  wull-marked  varieties 
of  this  di7«.^as(i  as  is  above  onumt-rated  really  exists,  and  it  is  aatififac- 
tor}'  to  know  that  many  of  the  tenns  mentiiined  have  alrt-iwly  gone 
out  of  common  nwe.  Tbert-  is,  how«'%-i*r,  another  danger  ahead,  for 
we  are  thraittinod  with  the  terms  ■  haciSlary  '  and  '  non-bacillarv 
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phtbisift,*  each  of  which   luay,  as  time  goeii  on,  be  Htill  further 
Hiil«li\icle<l. 

The  classification  of  tlie  various  fomiA  of  the  diRcane  which 
is  adopted  in  this  wurk  is  an  fullowK  : 

(1)  Miliar)-  tuberculoHis  of  the  lim^s. 

(2)  C'EReoua  tiiberculorti^  of  tht-  lim^. 

(3)  Fibroiil  tuWrciiloffin  of  the  lungti. 

(4)  Fihro-cascou:*  or  chronic  tuberculosis  of  tho  lungs. 

The  patlmlogiral  features  of  tuberenkr  Ipsinns,  npnn  which  this 
elasstfi  call  oil  is  based,  depend  upon  and  are  at  the  name  titue  a 
meamire  of  the  activity  of  the  nuirbiil  process. 

The  nae  of  this  dasBihcation  is  of  vory  ^Teat  value  in  attomptin^ 
to  forecast  the  countu  of  the  disease,  becaune  wu  are  able  to  associate 
certain  clinical  features,  and  partU-idaiiy  the  ocowrcwe  of  icell- 
marked  tf/pes  of  pyrexia,  with  the  prpsencc  of  definitt'  pathological 
change«  in  the  lungs. 

HaWng  now  made  use  of  tliia  chis»l6cation  fur  some  years,  the 
writer  is  able  to  state  that  othor^i  liavp  also  fniiiid  it  nf  servicf,  and 
th&t  fitudi'iits  t^xperienre  imt  licilc  dilliicidLy  in  rK'OgniKin^'  well- 
uarked  examples  of  the  cunditionti  which  it  differentiates. 

It  is  true  that,  owing  to  chnnjjes  which  may  occur  from  time  to 
time  in  the  rat«  of  pro^rean  of  the  di»L'a»<e,  the  <tairie  case  may  at 
<U0erent  periods  prc»t;ul  the  features  characterietic-  of  different 
varieties  of  the  affection  ;  but  this  is  an  objection,  whieh  upplies 
etjoally  to  all  rias.'ti locations  hitherto  su<!v;ei^tecl,  and  doen  not 
seriously  Iiupair  tliL*  ^aluL'  o[  tliat  here  adujited,  11s,  iilthuu^'h  the 
niorbi'l  proc<";H  may  alter  in  cbiiracter.  it  is  nf  j-reat  iuipurtance  to 
lie  able  ttj  recoffui.-ie  the  fcirm  whitb  h  present  when  the  putient  is 
actually  under  obeervatiuii. 

It  will  br-  useful,  as  a  preliminary  to  w  detailed  conmderatirju  of 
the  various  fornix  of  pidntoiiary  tubercidosiH,  to  give  a  brief  sum- 
mary of  their  |;iatho[ugtcal  and  clinical  characters. 
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This  is  niiirkfd  l)y  a  rapid  funinilion  of  iniliiiry  tvibei-eleH 
throughout  the  Iiihjljs.  and  it  may  otx-ur  when  tiiey  wero  previnusly 
free  from  tubercular  disease,  or  as  a  terminal  everjt  in  ciise^  of  the 
chronic  variety,  or  from  the  breakin:-  down  of  an  ctitapsulud  caseous 
lesinn  of  limited  extent,  tlie  result  nf  long  past  and  arretttf^d  ili>iease. 

When,  as  often  hap]Hn».  especially  in  ehildren,  many  either 
orfjana  of  the  body  are  siniibirly  itifected  nt  the  siuiie  time,  the 
clinical  aspect  <>f  ihe  rase  is  [•hietly  inlhieiiced  by  the  presence  or 
absence  of  infection  of  the  iiieniii;,'es  of  the  brain.  If  they  are 
involved,  it  iisi^umes  the  eliaraeter-;  of  tubiTeidiir  miningilis,  and 
the  pulmonary  symptoms  may  be  incire  or  less  coniplotely  ma-.lte<l. 
The  occnrren<M-  of  acuti'  riiiliar\  infection  of  the  lungs  in  the 
course  of  chronic  piilmnnary  tuberenlnsis  mny  be  rc-C'Oi.'iii-;Lt!  by 
the  appearance  of  pyrexia  of  u  peculiar  type  (see  p.  B2r>). 


330  THE  DISEASES  OF  THE  LUNGS 


CASEOUS  TUBERCULOSIS  OF  THE  LUNGS 

This  varieu-  of  the?  <li9easc  corresponds  tn  that  varinuiily  termed 
'acute  pliihisis,'  '  actite  piieiiiitoiiic:  phtljisiu,'  '  tutjerctilo-ptieuinonic 
phthiais,'  '  tiorid  phthisis,'  '  galloping,'  consuiuption,'  '  hroncbo- 
pnfiuiuonic  phthisit;,'  '  srrofuloufi  phthiRis,"  •epithelial  pnemiionia,* 
Ac.  Ac— a  truly  foriiiiilnhle  list  of  iiarueu. 

Tho  uiiUary  ^granulation  forms  n  coinparativel)-  imimporlant 
feature  iu  tht  patlioloKicaU-harigcs,  which  are  spcmally  characterised 
l>y  tht'  rapidity  witli  which  the  arean  invalvi'd  in  the  tnherciiEouB 
process  undergo  caseation.  This  i«  iu  inversf  ratio  to  the  resisting 
power  of  tho  indivitinal.  Such  cuscs  aro  marked  I»y  a  rapid  course, 
which  umy  W-  coutiiuiously  downward,  or,  as  uiore  often  liappt'iie, 
there  are  from  timo  to  tiniu  periods  during  which  the  activity  of  tlie 
DJOibid  proct'ss  is  lessened. 

An  iuiprirtant  aud  f^pecinl  feature  is  th».t  nearly  all  the  stnic- 
burcs  of  tlic  lung  in  the  afi'ccted  area  are  involvt-d  in  the  uiorhid 
protrtss.  This  form  of  the  disease  is  also  accoMipanied  by  pyrexiiv 
of  a  characteristic  type  {rii/r  p.  !t27). 

Caaea  are  often  Lihaerved  intermediate  in  severity  l^etween  tbofle 
just  referred  to  aud  sucli  as  are  ehissified  as  examples  of  chronic 
pulmonary  tiihercrUnsiw.  They  are  characterise<l  hy  the  eanie 
tcntJeticy  to  caseation  of  the  lesions,  tmt  the  progreBa  of  the  de- 
structivf  changes  throughout  the  lungs  is  less  rapid.  At  the  outset 
the  symptonia  may  he  acute,  hut  after  possibly  the  upper  lohe  of 
nne  lutiK  has  been  extensively  involved  aud  softening  has  taken 
pIiMT,  the  elimiuation  of  a  caseous  ruass  is  followed  by  a  remiBSion 
of  the  fever,  and  the  patient  begins  ta  iufprove. 

When  a  case  i»  seen  after  this  favourahlff  cliati^'e  haa  occurred, 
it  umy  la-  recoguiaed  as  helon<»ing  to  tliis  class  hy  a  couipurisoii 
between  the  brief  duration  of  the  illness  and  the  wide  extent  and 
deatruclive  character  of  the  Wsionu. 
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This  form  presents  iji  every  particular  the  most  complete 
contrast  to  that  just  descrihetl.  Thcri'  may  he.  indeed,  such  an 
ahsence  of  symptoms  and  physical  signs  as  to  nuike  it  appear 
doubtful  whether  the  case  la  really  one  of  luherculous  disease  uf  tbe 
lungs  at  all. 

Its  distinctive  pathological  feature  is  the  fibroid  trans fonuation 
of  miliary  tubercles,  which  do  not  reach  tbe  stiige  of  either  caseation 
or  softening. 

We  dc!^ire  especially  to  direct  attention  to  tho  differences 
between  tliis  variety  of  tuberculosis  and  the  disease  to  which  tbe 
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lerin  •  fibroid  phthisis  '  was  ap}>lied  liy  the  late  Sir  Andrew  f 'lark. 
His  deMcrtptioa  of  that  disoaso  is  briefly  as  follows  : ' 

*  The  general  syniptotns,  \-iewed  collfctively,  are  strikingly 
diffpfpnt  from  tho9«  of  tiihereular  phthisic.  ...  In  fibroid  phthisis 
there  h  always;  contraction  of  llic  chest  wall.  Tlie  pcrcussLOU 
duUieas  is  harder,  higher-pitched,  ant]  more  uniformly  continuous 
thnn  in  any  other  hm^  disease.  Resistance  of  the  thoracic  parietes 
is  greatly  increased.  Intercoatal  spaces  (ire  depressed.  Hoinetiiiies 
the  dulness  is  tnhular.  Vocal  frrnnttis  is  wt  ane  time  greatly 
increased,  at  another  diminished.  Over  the  filproid  hing  ono  hears 
blowing'  breath  aoiinda.  often  without  imdibh'  proIonffiiLion  of  ex- 
piration;  occasionally  coarse,  dry  and  moist  niles ;  superficial 
ereakin^,  and  diffn^t"  bronchophony  ;  over  chcfuy  deposits  of  any 
extent  the  hreath  sounds  are  sharply  tubular,  the  expiration  pro- 
lonffed,  and  the  vocal  resouauce  lirunclLophojiic,  sniHliQg,  eircuiu- 
Bcrihed.' 

'  The  disease  is  commonly  slow  in  its  prof^resH,  and  when  it 
complicates  tubercles  it  retards  di.snitegratiun  and  nrwitlv  prolongs 
afe.' 

Although  the  term  '  fibroid  phthisis  *  had  previously  been  used  by 
Layoock  and  H.  G.  Sutton,  it  is  to  Sir  Andrew  Clark  that  we  are 
chieHy  indebtwl  for  the  reeognition  of  eaws  ot  the  kimi  he  described. 
In  samp  respects,  however,  the  conchHions  wIiIl'Ii  he  drew  as  to  the 
patholo|{y  of  such  cases  were,  in  the  writer's  opinon,  erroneous 
-chiefly  the  belief  in  their  non-tnljercnlons  nature,  and  also  as  to 
the  part  plaj'ed  3iy  the  pleura  in  the  prnduftion  ttl  the  'filirons 
hatula  runuing  through  the  contracted  lung.' 

As  the  litte  Dr.  ^loxon  said,  tlieae  are  only  cafle3  nf  '  phthisis  of 
which  the  history  has  been  forgotten,'  owin;r  to  their  very  chronic 
course.  In  many  cases  of  less  prolonged  duraiinn  the  upper  lobes  of 
the  lung  present  the  moj^t  typical  features  of '  fiiiroid  phthisis,' whilst 
in  the  lower  lobes  the  tiihereular  natui-e  of  the  leiions  is  obvious. 
If  the  patierit  lives  until  the  same  changes  Imve  taken  place  in  the 
lower  lobes,  the  case  beconics  one  of  'fibroid  ptithisis." 

In  the  writer'^  opinion  the  tlilckening  af  tlit-  pleura  follows  the 
contractionof  theluijg,  and  the  Jlbroiis  lianda  are  generally  thickened 
interlobular  septa,  and  are  only  rarely  due  to  ingrowths  from  the 
surface  of  the  pleura. 

Cases  which  we  should  admit  to  he  examples  of  fjiiroid  tuiiercii- 
losis  of  the  Inngs  are,  it  is  trite,  included  in  the  description  of  the 
disease  gi%'en  by  Sir  .\ndrew  Clark,  but  there  can  he  no  doubt  that  the 
term  '  fibroid  phthisis  '  has  practieaUy  become  lestricted  to  cases  of 
the  type  pictured  in  llieextract  just  ipioted — that  is,  to  r^ases  in  which 
there ia  marked  retraction  ofthe  chest. absolutednlneafi  on  percussion, 
and  blowing  breath  rounds— probably  hecaiiKe  their  recognition  is 
comparatively  easy  ;  whereas  in  fibroid  tiiberenlosin  tliere  nmy  be 
extensive  disease  with  but  few  signs  to  indicate  its  presence,  and 
instead  of  dulneas  there  inay  be  hyper-rewniince  from  citjphyseMia. 
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CHRONIC   OR  FIBBOCAWEOUS   PrtMONABY 
TUBERCULOSIS 

In  tluB,  the  ooinmnn  farm  of  the  disease,  the  lesions  indicate 
tlmt  ttl  variaiis  perimln  the  morbid  process  has  been  uctive,  but 
tlitit  from  tiuiy  lo  timo  tbt'  roftisling  power  of  tbe  tissues  has 
bt'en  abli-  to  asswt  itsolf  find  tn  check  the  advance  of  the  disease. 
Cavities  arc  fonnerl  eit!ier  by  the  wnftening  of  area.-i  of  caseation  or 
liy  11  bIowlt  proceaa  of  {lisiiitejjra.tioa,  but  inllammatory  chaugea 
at  thoir  murgiiis  have  led  to  the  prodoction  oE  a  fibrous  wall,  by 
wliich  tlie  fartlier  extension  of  the  disease  has  been  prevented. 
C'aseous  art'tUM  are  found  to  be  surrounded  iiy  fibrous  capsules  or 
tnLnrtfonni'd  into  calcareoaig  raa-sses,  and  miliary  tubercles  have 
underfjone  tibrosia. 

The  deKrt-'e  of  resisttiiK  power  boa  not  been  maintained  through- 
out, as  in  tiae  fibroid  form  of  the  rli.scase.  but  at  times  it  may  have 
been  BufHcient  tn  prodnre  complete  arretit  of  tbe  process,  and  it 
lias  uidy  at  rare  periods  been  ao  low  as  to  permit  of  the  rapid 
caseation  of  considerable  arena.  Towards  the  close  of  life,  how- 
ever, eithci'  thifl  chaiiRe  or  an  acute  miliary  tuberculosis  of  the 
part^  of  tbe  liin^s,  until  theti  unaffected,  not  uncommonly  occurs. 

TlIe^;e  pljuses  of  the  morbid  process  g^ive  ri.se,  during  the  prolonged 
course  of  a  chronic  case,  to  «yinptom9  of  varjing  severity  sunilar  to 
those  which  oharacterise  the  more  and  less  acute  forms  of  tbe  disease. 


J.  li.  F. 
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PYREXIA    IN    PULMONARY   TUBERCULOSIS 

Some  years  ago  the  writer '  called  attention  to  the  fact  that  by 
observation  of  the  temperature  in  a  case  of  pulmonary  tuberculosis 
it  is  possible  to  determitie  the  nature  of  the  chaiiges  in  progress  in 
the  lungs,  and  subsequent  experience  has  confirmed  the  correctness 
of  the  \iews  he  then  expressed.  The  mihary,  caseous,  and  fibroid 
varieties  of  the  disease  are  characterised  in  each  case  by  a  definite 
and  distinct  range  of  temperature,  aiid  this  is  present  both  in 
typical  examples  of  those  forms  of  the  disease  and  also  when,  as 
frequently  happens,  they  appear  as  temporary  complications  durin-,' 
the  course  of  a  case  of  chronic  pulmonary  tuberculosis. 

In  order  to  render  as  clear  as  possible  at  the  outset  tbe  features 
by  which  each  variety  of  the  disease  may  be  recognised,  we  shall 
now  consider  the  characters  of  the  accompanying  pyrexia.  Before 
doini?  so,  however,  sometliiiig  may  be  said  as  to  the  daily  range  of 
temperature  often  met  with  in  tubercular  disease.  Pyrexia  com- 
mences or  increases  in  the  afternoon,  often  about  '2  I'.ii. ;  the 
temperature  gradually  rises,  and  attains  its  maximum  between 
6  and  10  p.m.,  ttie  exact  time  varying  in  ditt'erent,  cases.  A  con- 
tinuous decline  then  occurs  until  4  or  5  .a.m.,  when  in  some  cases  tbe 
thermometer  may  register  a  temperature  of  one,  two,  or  even  three 
degrees  below  the  normal.  A  temperature  so  low  as  !)l"(i°  F.  has 
even  been  recorded.  This  fall  is  followed  by  a  recovery  of  body 
heat,  and  at  10  or  11  a. si,  the  temperature  may  in  such  cases  be 
normal. 
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This  type  of  pyrexia  is  not,  however,  peciiliar  to  tuliercular 
diReatte,  although  it  certainly  occurs  therein  with  BspeciiLl  frequency  ; 
it  is  an  exagg^eration  of  the  normal  daily  range  of  the  body 
tcmporatiire. 

When  th«  diiily  ritii^^e  of  teinperuture  Jn  a,  case  of  pulmonary 
mlifrcolosis  licconipaoieil  hy  rapitl  disintegration  ol  the  lung  is 
marked  by  an  extrt-nie  diflferenco  between  the  liighest  and  low&at 
points  ('  hectic  ijpv  '),  the  fever  in  generally  uacribed  to  septic: 
infection.  Koch  bus  recently  stated '  that  a  teniperatui-e  over  100' 1° 
in  a  case  of  pubnonary  tuberculosis  implies  the  presence  of  Heptic 
organisms,  and  contra-indicatt^s  the  UBe  of  his  new  tubercuUn 
product.  Other  writers  also  profesH  to  be  able  in  such  cases  to 
distinguish  between  the  p^Toxia  due  to  Bpeciiic  and  septic  infection 
rpspectively.and  liaae  their  clasr^ification  of  oases  suitable  forcertain 
kiuilw  of  climatic  trealiuent  on  the  presencL'  or  absence  of  septic 
fever.  It  is  clear  therefore  that  thia  question  of  the  cause  of  the 
fever  in  tuberculoKis  iw  one  of  great  iuiportancp.  The  views  which 
the  writer  has  long  held  on  this  point  are  somewhat  at  variance  with 
those  just  stated. 

When  fever  arises  from  'septic  infection  'the  condition  present 
is  flepticipiniu,  a  disease  acconipanit'd  by  t-ortain  leaions — and 
particularly  by  enhirgement  af  the  spleen^which  have  not,  ao  far 
as  we  art'  awiire,  been  rihown  to  occur  in  cases  of  pubnonary  tuberca- 
losiK  characterised  by  pyrexia  of  this  ty^w. 

Pyrexia  of  this  character  may  b*>  observed  in  its  most  typical 
form  in  case;*  of  tubercular  pleurisy  or  peritoniiis,  where  there  is 
no  evidence  of  ."ieptic  infection.  In  a  case  of  double  pleurisy, 
almost  certainly  of  tuberculous  origin,  under  the  cai'e  of  the  writer 
in  the  Middlesex  Hospital,  a  *  hectic  '  temperature  perKJstod  far 
nearly  eleven  weeks,  suggesting  at  first  the  presence  of  an  empy- 
ema, a  suspicion  which  was  twice  negatived  by  the  withdrawal  of 
a  clear  serous  fluid  from  tho  chest. 

The  conclusions  to  whtch  we  have  been  led  by  a  comparison  of 
the  temperature  charts  in  fatal  cases  of  the  disease  with  the  lesions 
found  post  mortem  are,  speaking  generally,  as  follows  ; 

(1 1  The  degree  of  fever  present  in  ea..«.ea  of  puhnonary  tuberculosis 
is  a  measure  of  the  activity  of  the  morbid  process. 

('2 1  Marked  pyrexia  is  always  aa^iociated  with  an  increase  in  the 
tubercular  lesions. 

(3)  The  action  of  the  septic  organisms  present  in  the  lung  has 
little  or  no  share  in  its  production. 

(-1)  The  occurrence  of  miliary,  fibroid,  and  caseous  lesions  is  indi- 
cated by  distinct  types  of  pyrexia. 

It  is  perhaps  scarcely  necessary  to  add  that  the  subjects  of 
tuberculosis  are,  like  other  indlvidimls,  liable  to  fever  from  \'ariouB 
causes,  and  that  the  foregoing  statements  do  not  imply  a  belief  that 
pyrexia  in  such  cases  is  always  due  to  an  extension  uf  the  disease 
present  in  the  lungs. 

'  Deutaeh.  med.  WcchemcJir.,  April  1,  1«!17. 
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The  pyrexia  is  most  marked  when  the  disease  is  making  rapid 
progress  iu  au  organism  still  crapabli^  of  reactioiu  Thi^  latWr  con- 
dition is  essential,  as  in  cases  charactoriaed  by  oonsidemMo  failure 
of  vital  power,  continuous  extension  of  the  disease,  leading  up  to  » 
fatal  termination,  in  not  uncommouly  observed  in  association  with 
an  absence  of  p^Texia. 


PTBEXIA  IX   MILIARY  TUBERCULOSIS 

Miliary  tuberculosis  of  the  lun^s  may,  as  already  stated,  occur 
as  part  of  a  i;;ffneral  infection,  or  an  a  terminal  event  in  a  case  of 
the  chronic  form  of  the  disease. 

It  is  characterised  by  two  distinct  varieties  of  pyrexia,  {a)  the 
continuous  and  (It)  the  inverse. 

id)  The  continuous  type  is  represented  in  the  accompanying 
chart  from  a  oaee  of  chronic  tulmrcitlo^tis  terminating  with  an  acute 
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infiltration  of  miliary  tubtTclts  throuyhout  tlie  reiuiiiiiiu';  ittiafTL'cted 
portions  of  the  lunJ,'■^^.  When  in  a  casf-  of  tins  kind  an  infiltration 
of  miliar)'  tubercle  is  in  progreHs^  the  tenipL^rature  usually  rises 
gradually  for  a  lew  days  and  then  continues  hi;<h,  with  very  alight 
morning  remissions.  In  this  case  it  ranircdbetweon  101'  and  103", 
but  it  may  fluctuate  at  a  still  higher  level. 

(b)  The  '  inverse  '  type  of  teuiperature  is  churacleriscd  by  the 
fact  that  the  pyrexia  »tCainr!  it^  niaxiniiini  in  the  morning  instead 
of  the  evening.  This  imiy  he  met  with  in  cane.s  of  pnlnianary 
tuberculosis  previously  of  the  cbtunic;  variLty.  and  atso  in  cases  uf 
general  acute  tuberculosis,  and  may  then  he  the  only  trustworthy 
Bign  of  the  nature  of  the  disease. 

Befcrcuce  may  be  madi*  to  a  case  of  the  latter  nature  recorded 
by  Dr.  D.  W.  Finiay  in  vol.  xxii.  of  the  'Transactions  of  the  Clinical 
Society  of  London.' 

The  accompanying  chart  (Gg.  SH)  is  taken  from  u  caac  of  chronic 
tuberculosis  under  the  care  of  the  writer  in  the  Krompton  Hospits" 
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in  ivhich  the  lungfl,  exC'Opt  in  finch,  parls  as  were  not  the  site  of  old 
IcEiioQs.  were  fouud  nfter  deutb  to  be  infiltriLtrecJ  with  miliary  tubercles, 
cbietiy  ol  recent  formation.     The  temperature  can-e  in  this  type  of 
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pyrexiH  <liflors  from  tliat  just  (IpBcribcd.  not  only  in  the  revci"sal  of 
tiie  peridi]  of  the  <\&y  in  which  the  maximuui  of  fever  occurs,  hut 
iilfio  in  the  occurrence  of  more  juarbed  remiasiona  or  of  short  inttr- 
missions,  Death  may  in  such  cases  lie  preceded  for  some  days  hy 
a  fall  of  temperature,  but  the  inverse  type  may  still  be  maintainerl. 


Fig.  ap. — Ijjveme  Tti-E  ok  Pvhexia  is  Miuavx  TOBKU'CCn.osis 

The  !iPcoKi]iKiiying  chitrt  (fig.  89)  shows  thiit  ihis  type  of  fever 
niuy  be  prudutcd  by  thf  evening  rise  of  ttiupL-ntture  being  coutiiiued 
into  the  early  bourn  of  the  raomuig  (2  U>  H  a.m.). 
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The  importance  of  the  inverse  type  of  temperature  as  a  guide  to 
prot^iioaie  is  cousidered  tm  page  .SMI, 

PYREXIA   IN   CASEOUS  Tl  HEHCULOSIS 

This  variety  of  tbodiseafle  is  marked  by  a  h'l^h  reiuitteiit  type  of 
pyrexia,  and  in  the  most  acute  cases  almost  throughout  i\mv  course. 
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The  temperature  ranges  hetwcen  101"  and  KM"  {vv!»-  fi^'-  !'l>)f  llie 
remissions  heinit;  as.  a  rule  iiincb  moiu  niiirkcd  tliau  in  ca»e!i  of 
miliary  tubarculoais. 

The  folJowiHK  chart  (fig.  ill)  ia  from  a  caso  -wliich  cimiinentH'd 
with  extremely  acute  wyiiiptdiiiM  ;  tmd  Illustrates  the  typt'  uf  pyrexia 
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at  the  onset  of  an  attack  uf  tuberculosis  which  aftcrwardi^  assimmd 
the  caseous  form.  The  iViemjusc,  after  a  duration  of  aJxiHt  eighteen 
monthSf  finally  underwent  nrrest. 
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At  a  later  stagp,  wlien  ca^•itieft  have  formed  In  both  upper  lobes 
and  active  softeiiiiif^'  is  in  progress  in  tlit  lower  lobes,  und  vital 
powur  is  diminishing,  the  fever  tends  to  ossumG  the  intermittent 

July 
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Vital  Phwkr 

typc'  ilUiFftmtKl  in  fig.  n2,  a  very  marked  nm  in  the  evening  to  102^ 
(ir  lOfJ '  K.,  or  fV(-n  liigher,  being  followed  by  a  foil  in  the  early 

luoiniiig  to  1)7  '  or  Uli    F. 


TKMPKHATUIIK   TN   FTBHOID  TrHKItrt^LOSIS 

Tliis  variety  of  tlio  (Useasc  is  clmiaclerised  by  a  more  or  leas 
ftjiupltte  absfiicf  nf  fever  {fuh   li;j.  'Jfi).     Often   for  ptniods  of 
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prolonged  duration  the  temporature  may  uol  be  above  normal,  and 
for  aeveral  days  in  succeasion  It  may  be  snbnonnal. 
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In  some  c-ases  a  uioderete  eveDing  riBc,  perhaps  to  99'*  F.,  ma;' 
be  observed  to  occur  occamonftlly. 


PYBEXIA  IS  CHRONir   UK  FIBItO  CASEOUS  TUBEKCLLOSIS 

Tbe  temperature  preseivt  durint;  tho  prolonged  course  of  a  ease 
of  chronic  tuberculonis  is  marked  by  gr^&t  variety  of  raiif^e,  an<l  for 
long  periods,  during  wblch  the  diseasf  ih  q^uiescent  or  coniplettilj 
arrested,  fever  may  be  absont. 
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Flo.  94. -Ckuit  vaim  a  came  »r  Carioxx.    Tr:nKBt'it.o*iH.  orrKHCEXT; 

Periods  of  actittty  are  accompanied  by  pyrexia  in  which  tht- 
fever  assiimea  the  characters  ah'eady  described  as  peculiar  to  the 
various  lesions. 

The  changt-s  in  the  bitig  \^btch  liiunediately  fuUow  infertion 
by  the  virus  of  tiil>ercle  mid  attt.'ni!  tho  fonuation  of  the  Initial 
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lesion  arc  probubly  .iceonipunied   by  pyi-fviti,  but  it  is  not  possililt- 
to  make  any  lietiiiiti.-  stittement  upon  tiils  point. 

It  18  very  coiinnon   indeed  to  mutt  witli  cii-*-L'S  in  tin  curly  stage 
of    the    disease  prnsentin^^  sigtiR    of  iutiltration   limited   to  on- 


330  THE   DISEASES  OF  THE    l.f  NOS 

apex,  or  possibly  also  involving  the  lower  lobt.'  of  the  BAnte  lung,  in 
which  fever  is  abfient.  It  is  possible,  however,  that  the  disease  is 
tlien  in  a  eonditinn  of  arrest.  A  sucliien  iiicreasc  in  the  area  of 
hm}^  uffected.  or  an  accfsainn  of  iLcti\Ttyof  the  inorbid  [iroceHH  with- 
out the  presence  uf  dehnite  sii^tia  of  extension,  is  cliuost  invariably 
niarkpd  by  the  occurrence  of  fever. 

Ah  iiihUraliun  pro^'re^ae^  and  foci  uf  i^ofteiiiin^  make  Llieir  appear- 
ance, about  the  apex  or  elsewhere,  the  tL-iuperature  cunc  is  apt  to 
assame  tho  fonu  ghowD  in  fig.  95.  The  tuberenlou^  type  is  main- 
tained, bnt  the  evening  rise  is  atill  moderate  (100*5°  or  lOl*^  F.), 
and  tlie  morning  fall  is  distinctly  raarked. 

It  18  often  obson-ed  that  with  the  foruiation  of  a  well-defined 
cavity  the  jiyrexifi  either  subsides  or  disappears  altogether.  Such 
HJi  event  almost  invariably  niarit;<  the  onset  of  a  period  of  quiescence 
or  complete  arrest  of  the  morbid  process. 

Speaking  generally,  ilie  teinperature  iti  <*bvnni{'  tuberculosis  of 
the  lungs  is  characterised  by  ■,'reat  regularity  ;  it  may  rise  in  the 
evening  and  fall  in  the  morning  almost  to  the  same  points  for  days 
or  t'Ven  weeks  in  Bnceessiod,  provided  no  marked  change  occurs  in 
the  activity  of  the  morbid  procpss. 

The  reuiiirliftblo  regidarity  of  the  evening  rise  and  morning  ftill 
if!  liable  to  be  disturbed  by  a  number  of  mischanoes,  some  one  ot 
which  is  almost  sure  to  happen  sooner  or  later  in  any  given  case. 
For  example,  when  a  snddeii  increase  in  the  evening  fever  is 
associated  with  a  b-sK  tmirked  morning  remission,  when  on  Bucceaaive 
days  the  lowest  point  touched  gradually  ri-cedcs  from  the  normal, 
and  regularity  is  replaced  by  marked  variabdity,  we  are  rarely 
wrong  m  coniduding  that  an  extension  of  the  nmrliid  ]>roceBa  has 
occurred.  Thi^  may  lake  the  form  uf  a  rather  rapid  eouaolidation 
in  the  neighbourhood  of  the  area  of  active  change,  but  is  more  often 
(hw  to  a  formation  of  milim-y  tubercK-  in  parit?  of  the  lung  hitherto 
tuiaffet'teiH.  In  attempting  to  determine  from  the  character  of  the 
pyrexia  the  nature  of  the  ehanges  in  progrefiM  in  the  lung,  the  ob- 
server is  very  likely  to  fall  into  L-rror  uuleseiv  he  is  careful  not  to  form 
HH  (.opinion  without  a  knowledge  of  the  morning  and  evening  ttm- 
peratures  for  at  least  a  week,  [In  acute  cuue^  the  temperature 
should  be  taken  every  four  hours.  ■ 

Even  this*  ])eriotl  may  be  too  short  when  the  surroundingR  of  the 
patient  liavi.- been  ructntly  changed ;  for  I'xample,  the  temperature 
during  the  four  or  live  days  following  the  admission  of  a  patient 
into  a  hospital  may  give  indications  which  are  (juil^  unreliable. 

The  teniperalua-  chart  and  tho  record  of  the  patient's  weight 
should  always  he  considereiJ  together.  If  a  low  temperature  or  a 
diminution  of  fever  is  accompanied  by  a  gain  of  weight,  it  is  almost 
certain  that  the  morbid  process  is  at  any  rate  inactive,  anil  it  may 
be  in  iirrest.  'I'be  significance  of  a  low  temperature  which  it* 
accompanied  by  a  loss  of  weiglit  nmy  be  quite  different, 

.1.  K.  F. 
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£tiolo^. — It  was  first  pointed  out  by  Buhl  that  in  the 
majority  of  cases  of  acute  generalised  tuberculosis,  if  careful  search 
be  made,  a  softening  caseous  mass  will  be  discovered  in  some  organ 
or  tissue  of  the  body.  This  was  found  in  twenty-one  out  of  twenty- 
three  cases  of  the  kind  recorded  by  him.  \Vhen  the  lungs  are 
specially  affected,  it  is  generally  a  tubercular  lesion  which  has 
broken  down  and  discharged  its  \-irulent  contents  into  a  blood- 
vessel which,  as  pointed  out  by  ^Veigert,  is  often  a  branch  of  the 
pulmonary  vein  ;  sometiTues  a  caseous  tracheal  or  bronchial  gland 
is  the  source  of  infection. 

Reference  has  already  been  made  to  the  fact  that  many  cases  of 
chronic  pulmonary  tuberculosis  terminate  with  an  acute  formation 
of  miliary  tubercle  in  the  parts  of  the  lungs  hitherto  free  from 
disease. 

The  statistics  of  the  writer,'  and  of  Heitler,-  giving  the  cause  of 
death  in  cases  presenting  obsolete  tubercular  lesions  of  the  lungs, 
show  that  in  these  cases  also  death  often  occurs  from  acute  tuber- 
culosis, and  that  these  obsolete  lesionH  are  the  source  of  infection. 
The  risk  of  such  an  occurrence  i.s  very  great  when  a  caseous 
mass  is  present ;  it  is  decidedly  less  when  tubercle  has  undergone 
fibroid  transformation. 
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III  li  case  recorded  by  the  wi-itei,'  u  ca»enup  luass  at  the  apex  of 
tbe  left  Imifj,  whicii  ba,d  probably  liuen  encapaiiled  for  forty  years, 
broke  dowii  and  caused  death  from  acute  pulmonary  tuherculosis 
in  tweuty-eight  days.  Therti  wuu  u,ti  exactly  similar  masa  liniily 
eiicapsuled  at  the  apex  of  the  right  lung. 

In  some  cases,  however,  nn  obvious  source  of  infection  is  difl- 
covered  poet  niorlfin.  In  a  coiiBiderable  projiorllon  of  these  the 
disease  has  fallowed  upon  some  acute  fever,  such  aa  measles  or 
whooping  con^h,  and  more  rarely  typhoid  fever.  It  ia  possihlf!  that 
in  such  cases  either  a  t,'eneral  lack  of  resisting  power  may  have  been 
induced  by  the  previopa  diseaao,  or  the  hint's  may  have  been  ren- 
dered bpeeiaUy  gusceptible  by  the  associated  catan-h  or  broncho- 
pneumonia. 

Miliary  tuberculosis  of  the  lunf;:^  is  common  in  young  children. 
tiud  the  lesioup  arc  then  widely  diBBeminnted.  It  may,  however, 
occur  at  any  age,  but  is  comparatively  rare  after  .'iO.  Of  twenty-five 
castas  observed  at  the  MiddloMex  Hospital  from  1884  to  1890  nineteen 
occurred  in  males  and  six  in  fomalos  ;  this  preponderance  of  the 
male  Hex  is  in  accord  with  {»eneral  experience.  In  the  alx)ve  series 
nn  old  caaeimH  tuasH  in  tlie  lii]nj,''S  was  the  source  of  infection  in 
nine  cases,  a  clnunie  cavity  wa;*  present  in  five,  an  'unresolved 
pnounionia  infected  by  tubercle  '  in  one,  and  in  one  case  '  old  pig- 
jiierited  scars  '  ul  the  apex  were  the  oidy  obsolete  tuhercuhir  leaions 
found.  In  one  case  in  a  child  afjed  5  years  a  caseous  bronchial  gland 
appeaw'^d  to  have  Ik'lmi  the  primary  focus ;  two  were  probably 
Hicondiiry  to  tubercular  pleuriay,  and  in  throe  infeetion  spread  from 
the  huifis,  hut  no  old  lesions  wen*  found  theru  ;  in  three  no  source 
of  infection  was  discovered.  In  nineteen  eases  therefore  out  of  the 
twrnty-Hve  the  lunu's  were  the  original  seat  of  the  diaecac. 

Morbid  anatomy.— Miliary  tubercles  are  usually  found  In 
prtat  numbers  throughout  the  hmgti,  and  Ihe  appearance  of  the 
granulations  is  alwaj*  auggcativo  of  a  recent  formation.  In  children 
ihey  are  commonly  of  the  grey,  seinitranHparent  character,  varying 
in  size  from  a  pin'-*  head  to  a  pin's  point,  and  may  show  no  sign  of 
caswitlon. 

When  tbe  disease  is  secondary  to  chronic  tuberculosis  of  the 
lungs  in  adults,  some  granulations  miiy  he  of  this  nature,  whilst 
others  are  rather  less  sharply  dehned  and  tt^nd  to  run  into  groups, 
and  although  obviouyly  uf  quite  retrcut  formation  Ihey  are  already 
beginuing  to  cftsc-ate.  In  ^^uch  cases  they  are  always  present  in 
greatest  number  in  the  neighbourhood  of  the  primary  lesion,  and 
gradually  diminish  in  nuinber  towards  the  hasei^  of  the  lungs.  In 
children  they  are  as  a  rule  diBcrete,  miiforudy  and  thickly  scattered 
ihrouglioui  the  organs,  and  tbe  samt*  appt-aninces  art?  observed  iu 
adults  witii  miliary  tuberculosis  when  many  organs  are  affected. 

The  lungs  are  often  large  and  intenstdy  hypenemic  ;  the  bronchi 
are  intlamed  and  ihe  bronchial  gtainls  enlargi.-d,  and  gt^nerally  in 
process  of  caseation.     In  many  cases  the  pleura  is  extensively  infll- 

'  I'jxKfedinyt  uf  flit  Meil.-Chir.  S'a:.  serieti  iii,  vol,  viii.  p.  48. 
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trated  wilti  discretu  miliary  ^craiiulationA.  If  the  cerebral  uieningeit 
are  involved  tbe  infiltration  may  bo  n'iilcsprc&il  and  prcsout  tbc 
ordinary  appparancos  of  tiiht-rcular  meningitis,  or  death  may  occur 
when  ouly  a  few  very  Bjie  griLnuIatiotiH  Imve  formed  around  the 
circle  of  Willis  and  ai  the  inner  extremity  of  ttji-  Sylvian  fissure. 
In  cases  of  generalised  miliai-y  tuberculoais  the  infiltration  of  the 
jwritoneuiu  may  be  extensive,  but  ii  is  often  limited  to  the  under 
sorfaco  of  the  diaphmi;ni,  wbere  a  number  of  line  graiiiUations  may 
be  found.     They  usually  caaeate  very  rapidly  in  this  situation. 

Symptoms. — The  onset  may  be  either  gradual  or  t^omewhat 
Builden.  the  former  beiiif^  the  more  common.  The  syraptoma  ate 
those  which  usaally  atteml  an  acute  febrile  iUnees,  such  ag  malaiae, 
loss  of  appetite,  hea<lache  and  deprt^sxion,  but  an  initial  rigor  is 
r&rely  ob8e^^L>d.  The  skin  is  xtneridly  iiioisl  iiud  ibera  may  be  free 
perspiration. 

An  attai-k  of  hti^moptytUH  may  mark  the  onset  of  the  acute 
illneua  when  an  old  tubercular  lesion  is  present  in  the  lungs.  In  a 
child  agod  H  years  who  died  suddenly  from  profuse  ha-niuptysis, 
"the  writer  found  poat  mortem,  in  addition  to  a  discrete  milijiry 
tuberculosis  of  the  lunK>4,  a  recent  caseous  patch  the  sizb  of  a  ba/.e] 
nut  at  the  anterior  margin  of  the  right  lowtT  lolje.  This  had 
aoftenf'd  in  the  centre,  and  the  small  cavity  thus  formed  contaiTied 
an  aneurysm,  the  rupture  of  which  was  the  cause  of  the  hiemo- 
plysis. 

The  pulmonary  symptoms  \'ary  witb  the  nature  of  the  case.  If 
the  infiltration  of  (he  lungs  is  part  uf  a  general  acute  tulxrculosis 
they  may  be  but  slightly  markefJ  and  only  auggestive  of  a  moderately 
severe  bronchial  catarrb.  ("ough  is  usually  present ;  it  may  be  back- 
ing and  dry  or  accompanied  by  cleur  nmcoid  expectoration. 

When  the  lunga  are  primarily  or  chieHy  jiffeeted,  cough  is  more 
aevereandof  the  same  character.  Expectoration  m.-iy  be  conipIeUdy 
absent  throughout  iht-  illnesis  ;  if  present,  it  may  bi-  mncoi^i  nr  muco- 
purulent or  streaked  with  blood  ;  it  is  euid  occasionally  to  have 
the  •  rusty  '  character  of  pneunionia,  but  thi>i  must  bi'  rare. 

Dyspmra  is  observed  almost  from  the  tirst,  and  as  the  case 
progresses  the  respirations  becurue  extraordiniirily  rapid,  pi^rliaps 
fifty  or  sixty  per  mmute  in  an  adult,  and  as  muny  as  eighty  ur  even 
more  in  a  child. 

Cyanostif  is  a  very  important  symptom  of  the  disease  ;  it  appears 
AS  soon  as  the  extent  of  lung  affected  is  coiisiderable,  and  gradually 
increase!)  with  the  progreaw  of  the  infiltration.  It  is  most  marked 
in  the  lips  and  the  tif^s  of  the  lingers,  whilst  the  cheeks  are  flualied 
or  of  a  slightly  cyanotic  tint. 

Pyrcxiii  is  always  present  in  the  pulmonary  type  of  the  affection, 
Uthougb  it  may  be  absent  or  hut  slightly  marked  in  general  tuber- 
culosis if  the  patient  is  extremely  debilitated.  Tbe  eharactrrs  of 
the  pyrexia  have  already  been  described  ('■tWc  p.  \Vi'>). 

The  pnlee  is  feebl*-  and  extrt-mely  rapid.  The  sfileen  is  gene- 
rally enlargeil.  and  if  infiltrated  it  may  lie  lender.  ,-Mbuminuria  may 
be  present. 
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When,  towfirda  the  enrt,  the  diaeaae  becomes  widespread,  the 

patient  m;Ly  fall  into  the  so-callt'd  'typhoid'  condition,  with  dry 
brown  toii^'ue,  low  muttering  delinum.  and  aubsultus. 

Physical  signs.— If  there  is  an  old  and  weSl-marketl  pnl- 
iiioiiary  lefiian  it  mil  be  recogni(»ed  by  the  ordinary  signs  ;  but 
iu  caseti  of  arrested  tuberculot^is  with  a  Huiited  atra  of  diisC'ast'. 
dost'  attention  should  bo  paid  to  signs  abservpd  on  inspection  and 
palpation  of  the  upper  part  of  the  chest.  A  very  sUyht  defect  in 
the  expausiau  at  one  apex  and  a  slii:rht  increase  in  the  vocal  fremitus 
beneath  the  clavicle  may  be  the  only  aigus  indicating  the  presence 
of  an  old  lesion. 

Owiii;:;  to  the  small  »ize  of  the  graimlations  and  tlifl  way  in 
which  they  are  scuttend  thtotiKli  the  luof^s,  the  resonance  of  the 
pcrrnesion  note  may  be  normal  or  it  may  be  only  sli(:;htly  impaired, 
or  the  note  maybe  hyper- resonant  from  the  over-distended  Btate  of 
the  lutigs. 

Alterattona  in  the  note  observed  from  flay  to  day  have  been  attri- 
buttiid  to  local  collapse,  foUowed  by  re-expanaion  [Kuatace  Smith). 

On  auscultation  the  respiratory  sounds  may  be  liaryh  and 
expiration  prolonged,  and  tine  rules  may  he  heard,  possibly  only 
after  cou^'h.  These  an-  iit  tirat  uaiially  Imblihu^'  or  faintly  crackling 
in  character,  and  may  be  accompanied  by  tiibilant  rhoncbi.  As  the 
casf  pro[^res3es  the  nilt-s  may  acquire  a  more  decideiily  cracltling  or 
crepitant  character. 

When  miliary  infiltration  occurs  as  thf  terminal  event  in  a 
case  of  chronic  tuberculosis,  there  may  be  k-vr  signs,  if  any,  in 
the  previously  unati'ected  portions  of  the  hinpa  to  indicate  that  a- 
rapid  fonnation  of  tuberele  is  in  progress  there. 

The  marked  discrepancy  between  the  physical  si^gns  and  the 
general  cdiulition  of  the  patient,  and  the  presence  of  cyanosis  and 
of  the  characteristic  temperature,  are  then  the  most  important 
gniiies  to  a  correct  diagnosis  of  the  disease. 

Diagnosis.  The  onliiiary  proof  of  thi>  existence  of  a  tuber- 
culiir  lesiipn  nf  the  liinjis— viz.  the  discovery  in  the  sputa  of  tubercle 
bacilli  often  fuiis  in  the^^e  cases.  There  may  indeeri  he  no  ex- 
pectoration to  examine,  and,  if  there  is;,  it  ofti?n  does  not  contain 
bacilli,  owitif^  to  the  fact  that  the  tubercular  nodules  art^  in  process 
of  formatinii.  Hnd  not  of  softenin*^'  and  dii^eharye.  The  examination 
should,  hovvGVor,  always  be  niaile  iind  br  frequently  repeated. 

Miliary  tuberciilosi.s  liniiteil  to  the  iun^'s  does  not,  like  acute 
genenil  tuberculosis,  sinmlate  tifphoii/  /ever,  as  extreme  rapidity  of 
breathing  and  cyanosis  and  marked  r-rnaciation  are  not  prewnt  at 
an  early  sta^e  of  typhoid  fever,  when  the  difllculty  of  diagnosis  is 
greatest. 

A  (hslingiiishin^'  feature  between  acute  tnl»ercnIosia  aud  typhoid 
fever  is  that  in  the  former  diseas'f  the  ctiurse  nf  the  temperature  is 
less  regular  ihim  in  ihe  latter,  and  it  may  be  of  the  inverse  type  ; 
aiso  in  iicnte  tuherciilosiH  the  tempcratiiri'  may  fall  to  the  normal 
or  below  it  in  the  morning.  This  applies  lo  cases  of  general 
Acute  tuberculosis,  but  i.s  not  observe<l  when  miJIarv  tuberculosis 
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of  the  lungB  supenenes  npon  chronic  pnlmnnury  tuherculoHifl. 
Tbe  blood  ■eruui  le»t  may  be.  if  cotiUucU'cl  by  a  coiiipolcnt  obH(>rvtir, 
a  reliable  method  of  Jjstinguidhiug  Wtwit-n  typhoid  fi-vL-r  iind 
toberculosis.  A  positive  reaction  is  patliognnmtmic  nf  typhoid,  but 
a  negative  reaction,  especially  in  the  £r»t  few  ilays  n[  ihts  (li)t>i4iiHe, 
does  not  exclade  that  diagnosia.  The  iihtK'  ehutiiLiI  uIhu  hu 
examined  to  see  whether  lv,hrlich*H  reaction  can  be  ohtaincd. 

The  previouM  txisteitct  of  puliuoimry  syuiptoiiiH  or  u(  tuborculiir 
(liaeMe  of  glands,  bone,  or  joirit^i,  or  of  the  r-pididyinir*  or  teHtOM, 
often  suggests  the  true  nature  of  the  case,  and  the  family  history  of 
the  patient  may  also  aid  the  diuf^uosiH. 

If  the  cerebral  meniiiReB  or  the  choroid  U'Come  involved  in  the 
spread  of  the  disease,  any  doubt  whicli  may  etill  reiiiiLiri  im  to  the 
tlta^ositt  usually  diitu.ppf.-ars. 

In  aaite  hronchitts  0/  tkf  smaller  iuhei  the  genera]  Mp&cl  of 
the  case  in  not  unlike  Chat  of  tniliarv  tuberculoBiN,  and  if  natarrhal 
{toeuinonia  and  acute  dilatation  of  the  bron(:}u  an;  uUo  prcnetiL,  tho 
phTsieal  signs  may  sujfK*^st  that  nofteniug  of  a  tubercniur  depfiwit  In 
in  progress  throughout  the  lung)^. 

Bat  in  tht;  form  of  dineji-'^e  under  con Hidt^ ration  iIk-  mihary 
tabercl«»  do  not  as  a  rule  break  down,  and  tliirt  fact  alone  Hliould 
pWfwat  eriDr.  There  may,  however,  be  a  limitcil  degrn-  of  Moftening 
at  OD»  apex. 

Prognosis.  It  ha»  \>e*-n  Bug^ettlt^^l  th»l  miliarv  tuliercijlf>iiu« 
of  thfe  lun^-ii  may  undergo  arrest,  but  if  tliiH  ever  lmpi*enti  after 
exlenwre  infiltration  has  occurred,  it  must  Im-  an  event  of  «xtn*ni«)y 
nre  occurrence.  Lo  the  course  of  a  ironsiderabti-  piithoIf>tfi'-al 
experiMKe  the  writer  hax  never  olfttned  appearances  tndicnting 
■a^  a  oonditioo.  and  the  recorde<l  caHe^  are  far  from  conchiniTe. 
Thit  diacaflc  generally  end.i  fatally  m  from  ten  dayii  u>  «lxmt  ihn^ 
bat  l^e  nnay  be  prc»lont,'e<]  fur  ihr«^  months,  or  evitn  (or  a 
period, 
itment.-  Tbe  indKatioDN  arc  to  maintain  the  'treogth  of 
the  F"^-'  -'   -''^**  *^  ^^  admini-aratioa  of  an  aJruijdant  m  tA 

vfaat  L.  -.•  apppear  to  t^  an  e.\ees»ive  'juaotity  r/f  tz^A,  whirh 

dkoold  '.  ~  -:'D-i5i  of  ffliUt  %tn\  eggi.  an-i  to  rtliirf*;  tli/JMe  »Tm- 
pfeoni^  ibe  mcst   raflenn?.     ^\y  laai   U-  aik/wcd   to 

iMpe  '>.L^ ;^-!s  xA  bactefirJrjgiAl  t%:-MArchl  a  tva^j  viQ 

b»  foiai  wlneft  will  am^t  tbe  6^s*:%m^  at  tLe  <yjid«i .  ujiisjcuutMitij. 
at  BveaiBt  w«  kcuv  of  tnuot. 
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In  this  variety  of  tin*  rlisfiase  the  Ic^sinns  may  be  widely  scatteretl 
ihrtmghout  the  hing,  the  disaeminatt!)!  or  broncko-jincu manic  type  ; 
or  iuvolvt  only  ii  ^inglt-  lobe,,  the  lobar  typu. 

Etiology.-  The  (^j^Ntm/fiuttv/ form  i^  more  comiiioi!  than  the 
lobar,  but  tlie  two  togt^thtT  constitute  only  a  very  small  percentage 
of  the  total  cu.seH  of  tubercular  ilisenHH  of  tht  hiiig.s.  The  proportion 
hiis  been  variously  estimatcl  at  from  2*fi  to  Ifl  per  cent,  Of  the 
cases  analysed  by  tha  writer,  which,  however,  did  not  include  any 
children,  the  percentagy  was  2l'4,  Cases  of  the  lobar  variety  are 
extremely  rare. 

The  (hsfieminated  fonn  la  nioRt  common  in  children  and  yonng 
adult!*,  especially  female;*,  with  a  niarljcl  heredltan.-  predisposition 
to  tuherculof^is ;  but  it  may  occur  in  per>;ons  who  had  previously 
enjoyeii  good  lieiUth,  but  had  rci-t-ntly  suHiTcd  from  overwork  or 
anxiety.  Cliililreii  are  often  inffiittd  dm-ing  convalescence  from  an 
acute  disease,  such  as  tiieasles  or  wboopiny  cough.  The  lobar  form 
is  more  often  met  with  in  adults  iliaii  children. 

The  disease  usuiiUy  oeeura  as  a  primary  piilmouary  affection, 
but  it  may  be  .secondary  to  a  chronic  inberctilosis  of  tlie  lungs. 
We  have  ncrer  observed  it  as  a  serjuel  of  the  comi)lete  arrest  of 
tuberculosis,  hut  its  occurrence  under  sncb  circumstancea  is  de- 
acribcd,  ic  is,  however,  certainly  not  nearly  so  commonly  met 
with  then  as  miliary  intiltration. 
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Morbid  anatomy.— In  the  liisifeminaUvl  x&ripiy  the  process, 

■which  IS  frutit  the  nnlsut  nut  only  tibbercuhir  hiil  also  iioutely  in- 
lliuninatory  in  cliamcicr,  cotuuieuccs  in  tho  broncbiolcs;  theiic^a 
it  quickly  sproads  tn  tht>  alvfuli,  thus  prpaftniiiij;  ii  distinctly  broiicho- 
pneuniDiiic  type.  It  vas  puHsible,  previoii:^  tu  the  discovery  of  the 
tubt^rclu  bacMUua.  to  hold  with  Xiemeyer  ihiti  the  inilammatory 
lesion.s  prf'seut  in  the  lungs  in  '  phthisic  '  are  priman*  ami  of  the 
first  iiii[iortance,  and  tbut  tht-y  may  lead  to  deHtrucLion  uf  the 
organs  without  the  aid  of  iLuy  ^pucitic  vims ;  but  tliiu  vii'w  is 
no  longer  tollable.  A  cellular  ['xudatiou,  consisting  in  part  of 
epitbfclial  cells  iiud  in  part  uf  mure  distinolly  tubercular  proihicts, 
tills  both  bronchi  and  alveuli,  nod  iiiuU-rgot'.s  a  rapid  cusoous 
necrosis.  In  the  early  stage  it  appears  to  the  naked  eye  as  greylah- 
red  foci ;  these  enlar;;e,  and  uoalmct*  with  iitiighbouring  areas  lo 
fnmi  masses  of  varying  size.  The  oblileniLioii  of  the  veaaela  as  the 
-exudation  inereasps  gives  a  dull  white  colour  to  the  coDsolidftted 
-areas,  and  when  caseation  is  curajjlete  they  pn^sent  th«  typicul 
yellow  cheesy  appeiL ranee.  The  lobular  outline  is  fur  some  time 
prefierved,  and  even  when  tbe  le«on  is  diffu-icd  over  a  large  surface, 
air-uoiitaining  tissiuc,  u-tually  much  injerU^d,  wrupies  the  &paces 
between  ueighbourinx  maBsts,  ur  the  iulerveaing  Lung  may  be  in  a. 
condition  resembling  reil  hepatisalion. 

The  caseous  inaiitses  present  ik  Jinely  granular  iturface,  itnd  are 
-either  dry  and  friable  or  uf  a  luuderalL'ly  fiiin  con  si  stem:  e.     Lesiona 

■  of  this  nature  may  be  irregularly  .scattered  throu-^hout  one  or  both 
lungs  almost  from  apex  to  ba^te.  Smaller  n>(>Jultts  iu  tlie  form  of 
numerous  soft  white  opaijue,  grey  or  craaeuus  tubercles  are  also 
present.     Softening   may  be  m  progress  at  nuniorou3  points,  or 

■  extennive  cavities  may  have  fortimd  ;  lioth  i^hiinges  are  usually  most 
advanced  at  the  apices,  but  single  small  cavities  cuay  be  fomid  both 
there  and  in  the  lower  lobes,  and  may  present  a  fairly  wpII  defined 

■  outline  after  the  eoniplete  softening  or  the  discharge  of  their  raaeouH 
contents.  Lu  some  less  acute  cases  tlie  eoti.salidaled  areas  present 
in  part  a  grey  or  rediiish-grey  or  gelatinous  appi-arauoe. 

When  excavation  lias  occurred,  the  bronchi  may  be  dilated  and 
-open  directly  into  the  cavities.  Ilecent  pleural  udln'sUms  may  be 
jpresent,  or  there  may  be  evidence  of  acute  inlhimination  of  the 
pleura,  or  the  membrane  may  be  studded  with  miliary  tubercles. 

The  muTosi'iijHcal  apm'aruna-.'i  presetjt  in  such  cases  are  various. 
The  alveoli  are  seen  in  pWen  to  be  hlled  with  epithelial  cells  and 
with  small-ceHed  growth  from  ihe  walls.  The  latter  and  the  septa 
are  thickent-d  from  a  slniiilKr  intUtriLticm,  %vbich  eaiisoB  a  riarrowiiijg 
of  the  lumen  of  tbu  aheuhis.  The  caninaries  are  obliterated  at  an 
early  stage  of  the  prore-;s.  Wlierc  the  process  Is  more  advanced 
all  traces  of  cell  structure  hav«  disappeared,  and  only  an  amorphous 
or  finely  fibrillated  ;;raniilur  castous  ib'bris  is  present.  A  smull- 
celled  growth  is  abundant  around  the  hronehioles  and  In  their 
walls,  and  abo  around  the  vessels.  I'Jlsfwhere  a  similar  in- 
.titration  is  fmiml,  either  in  agglomerated  masses  or  diffused 
.throughout  a  considerable  tract  of  tissue.    The  smaller  bronchi 
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may  bp  filled  with  AricA  secretion.     Giant  cells  may  be  found,  anri  ■ 
tiibertlf  liacilli  are  iisimlK  pn^sent  in  couaiderable  auiiibcr«. 

Thf  effect  of  a  witlespK'ft«l  inflUratioin  of  tuWrcle  fwoompfi,nie<l 
by  inflamnmtory  chan^CT;  in  ihe  intenening  parts  of  the  Iiiiifr, 
wht^n  th<^  procuijh  is  eouiowliat  less  Eicute  thau  tiiat  jxifH  described, 
is  to  produce  an  area  of  consolidation  of  a  more  or  less  uniform  groy 
colour.  It  is  at  first  soft  and  presents  a  slightly  granular  surface 
and  brraks  down  easily  on  pressure,  but  at  a  later  period  it 
becomes  firmer  in  texture,  and  hae  a  glistening  or  gelatinous 
apfK-aranco  on  section. 

The  stage  of  jrr&\  infiltration  ia  probably  preceded  bv  one  to- 
which  the  term  'red  infiltration'  lia»  been  applied,  in  wLich  the 
lun.L;  still  contains  blood  and  is  more  ^anular  and  opaque  on 
jifctiau  and  of  snfter  texture,  as  in  aonie  cases  tissue  presenting 
this  appeai-ance  may  be  st-eii  to  merge  into  an  area  of  grey  in- 
filtration. 

The  stage  of  grey  infiltration  may  be  followed  by  caseation, 
which  u.^nnl]y  commences  at  numerous  well-defined  foci  in  an  area 
of  infiltration,  the  size  of  the  caseous  nodules  varying  from  that  of 
a  pin's  head  or  a  |iea  to  that  of  a  walnut.  Softening  of  the  in- 
filtrated areas  very  rarely  I'ccurs  without  the  previous  appearance - 
of  casentiou. 

In  the  lobar  variety  of  the  di.'case  tlie  appearances  presented 
post  itiorteni  are  far  from  uniform,  but  they  vary  les«  widely 
than  in  any  other  type  of  tlie  (lisease.  The  lesion  may  be  limited 
to  a  single  lobe,  or  more  rarely  almost  the  whole  of  one  lung 
may  be  involved.  The  con.solidation  is  seen  to  be  as  complete 
jirt  in  a  case  of  pneumonia.  On  section  the  affected  area  is  cafteoua 
throuKhoiitp  yellow  or  yellowish  white  or  greyish  white  in  colour, 
dry  and  airless.  'I'lie  wirface  in  smooth  and  cheese-like  or 
finely  granular.  No  tubercnSar  fo»;i  are  visihte  as  a  rule,  the 
change  beinjj  tinifinni  over  the  affected  part.  In  other  cases 
softening  may  be  iu  progress  at  tlie  apex,  for  the  upper  lobes  are 
rao.st  often  affected,  and  a  cavity  may  have  formeil.  The  ?nargin 
is  ragge<l,  and  there  are  no  .'^ign.o  of  liniitation  of  the  destructive 
process,  such  as  are  aflforded  by  the  presence  of  a  distinct  wall; 
the  contents  of  the  cavity  consist  of  puriform  debris.  In  other 
cases  the  section  present.-i  a  greyiwli-whiti!  appearance,  is  less  firm 
in  consi.stence,  and  more  granular  on  section.  The  evidence  of 
the  tubercular  nature  nf  the  change  is  then  more  obvious,  ^'gre- 
galed  masses  tif  graiiulKtions  in  part  coni^tituting  the  consolidated 
art^as.  The  appearaitce-s  as  u  whole  are  then  lea.s  uniform,  caseous 
areas  being  in  placfi!  bordered  by  consolidateii  tissue  which  ie 
hytwraunie.  If  the  change  o<jcurs  ijj  an  eiuphyseniatons  lung,  the 
surface-  of  the  section  may  pre>^em  a  woriti-eaten  appearance. 

The  pleura  over  the  affected  areas  is  generally  intlamed,  and 
may  lie  covered  with  pale  adherent  exudation.  Necrosis  of  the 
plcui-a  followed  iiy  perforation  and  pueumolhorax  is  especially 
likely  to  occur  in  this  variety  of  the  disease. 

The  bronchi- '  ire  enlarged,  and  often  caseous. 
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StKTondary  tuberciikr  lesious  may  be  prBHeut  iu  the  larynx, 
trachea,  ntui  inteslines. 

In  some  canes  the  true  n^ittire  of  tlie  changeR  found  in  (he 
Idags  iR  not  obvious  luitU  the  whole  of  the  organs  kiave  beon 
examinetl,  when  typical  tubercular  lesions  are  discovered  elsewhei-e. 

Symptoms. — The  onset  may  bo  sudden  or  more  or  less 
insidious.  In  the  forimn'  event  there  may  bo  repeated  rigora.  in  the 
latter  languor,  anorexia,  pains  in  the  limbs,  cough,  slight  pyrexia,  and 
progreaaive  loss  of  strongth  may  precede  its  corapleta  deveiopitient. 

In  rtome  cases  hn-'inoptysis  is  the  hrst  symptom  noticed.  In 
ne&rly  all  cases  after  a  slmrt  time  the  fieneral  symptomn  become 
well  marked,  there  is  high  fevei*,  rapid  emaciation,  a  hectic  flush 
on  the  cheeks,  burning'  beat  of  the  skin,  iiij_'ht  sweats,  chilli),  and 
evidence  that  disease  is  rapidly  extending  throughout  the  liujgs. 
The  expectoration  is  at  first  mucoid  and  may  be  blood-stained,  but 
soon  becomes  rnncopunilent  or  puriforin,  and  ha^i  been  ohf5ervedin 
some  caaes  to  present  a  greenish  tint.  In  a  very  acute  cane  recently 
under  the  obseni'ation  of  tlie  writer,  it  was  of  a  bright  lonion-yellow 
colour.  Tubercle  bacilli  are  almost  invariably  present,  and  in  con- 
siderable numbers.  The  pulse  is  extremely  aipid.  and  respiration 
is  as  a  rule  markeilly  quickened,  the  ratio  being  very  often  three 
or  even  four  to  one.  The  character  of  the  pyrexia  has  already 
been  described  {fi<ie  p.  327). 

In  the  lohar  form  of  the  disease  the  onset  of  the  acute  iUness 
may  have  been  preceded  by  a  piiriml  of  impaired  health,  and  the 
clinical  history  of  ilie  patient  may  indicate  a  tendency  to  pulmonary 
diBoasc :  but  in  many  casis  the  previous  health  has  been  ?;ood,  and 
there  may  be  no  evidence  of  tubercular  disease  in  ibe  family.  The 
patient,  possibly  after  exposure  to  a  chiH,  is  suddenly  seized  with  a 
severe  rigor  followed  by  pain  in  tho  side,  tlie  attack  in  this,  as  in 
other  respects,  resembling  on**  of  pnemnonia;  there  in  high  fever, 
cough,  urgent  dyspniea,  and  rusty  expectoration,  and  for  a  week  ot* 
ten  days  the  true  nature  of  the  disease  is  likely  to  remain  nn- 
Buspeeted. 

Phyftioal  signs.— Thene  usnally  appear  first  at  the  apices, 
losis  of  resonanct;  an  percussion  being  accompanied  by  ci-epitation. 
In  the  case  jnst  referred  to.  in  which  the  sputa  were  of  a  lemon 
tint,  the  Sibils  of  consolidation  were  lirst  observed  just  external  to 
the  left  nipple,  and  from  there  the  disease  spread  rapidly  over  the 
lower  [ohe  and  to  the  opp<>site  lung.  Very  often  the  hrst  signs  are 
diffu.se  rales  over  Iiotb  hmgs,  at  first  bubbling?  in  character,  but 
rapidly  becoming  of  a  crackling  or  metallic  quality. 

The  breath  sounds  may  he  lironehial,  but  typical  tubular 
breathing  is  jiot  often  heard.  This  is  due,  no  doubt,  to  the  bronchi 
of  the  consolidated  areas  being  filled  with  exudation.  Broncho- 
phony is  commonly  present.  Tlie  formation  of  cavities  is  attended 
by  the  usual  signs.  A  pleural  fricLion  sound  is  often  present,  and 
may  be  followed  by  signs  indicaiin;^  that  efl'nsion  has  occurred, 

In  the  lobar  variety  the  physical  signs  are  those  of  pneumonift^ 
— viz.  dulneBS  on  percussion,  with  crepitation  and  tubular  breath 
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Nothing,  indeed^  may  be  wanting  to  justify  &  diagnosis  of  pui-muoitia, 
and  casta  arc  almost  invariably  Cor  a  time  re^rded  a^  of  that 
nature,  no  doubt  arising  until  the  period  haft  elapsed  during  which 
a  crisirf  generally  occurK. 

The  absoDce  of  the  eriais,  a  mori'^  i-apid  pulse,  sweating,  and  an 
utiusual  degree  of  emaciation  then  snggtist  an  examination  of  the 
Hputa  for  tubercle  bacillli,  iind  their  disco%'ery  reveals  the  real 
nature  of  the  disease.  Bacilli  may,  however,  be  absent  for  a  time, 
and  may  only  bo  found  aftpr  rop^^nted  examination,  and  when  the 
sputa  have  assumed  a  mncopnrulent  character. 

Course. —The  disease  ia  characterised  by  a  i*apid  course,  a 
fatal  It^rmiiiation  having  been  observeil  in  8o  short  a  time  us  a 
fortnight.  This  is,  however,  qiiiti'  exceptional,  the  ordinary  duration 
of  an  acute  case  of  the  broncho -pneumonic  type  beinp  from  two 
to  three  months.  A  remission  of  the  acute  syrnptonis  luuy,  how- 
ever, occur  after  ii  variable  period,  and  the  aane  may  assume  a 
subacute  or  chronic  chamt:ter.  This  ia  occasionally  observed  to 
occur  in  cbJhircn  after  an  acute  illnese^  lasting  from  a  fortnight  to 
three  weeks. 

Death  may  bfi  due  to  rapidly  increasing  prosti-ation  and  emacia- 
tion, or,  as  is  frei^ueiitly  the  case,  to  the  occurrence  uf  pneumo- 
thorax, the  pleura  over  the  central  portion  of  a  c-asoous  patch 
ulcerating  before,  adhesions  have  had  time  to  form. 

An  attack  of  hiemoptytiis  may  also  he  the  immediate  cause  of 
death,  hut  hfcmorrhage  is  not  common  in  this  variety  of  the  diseaBe. 

Gangrene  of  the  lungs  is  met  with  occasionally,  and  quickly 
proves  fatal, 

The  course  of  the  disease  in  cases  of  the  lobar  type  is  often 
still  more  mpid.  A  fatal  termination  may  occur  in  so  short  a  time 
as  a  fortnight,  while  the  longest  ilui-ation  is  rarely  more  than  thrM 
or  four  moiiths.  Tbe  Inng  mu,y  lie  found  still  solid  post  mortem, 
or  softening  may  have  occiirred,  uMually  at,  the  apex,  where  cavities 
are  in  course  of  foiiuatio]i. 

Diagnosis.  In  all  ca.-ies  of  pulmonary  disease,  no  matter 
how  innoeent  their  seeming  character,  the  sputa  shnnld  be 
examined  for  tubeicte  bacilli.  If  this  rule  lie  observe*!,  ii  correct 
diagnosis  will  generally  be  made  in  cases  of  caseous  tuberculosis. 
The  discovery  of  elastic  tissue  iu  the  sputa  is  a  sign  that  the  lung 
is  breaking  down.  In  children,  however,  these  teats  may  not  be 
applicable,  because  tlio  expectoration  is  usually  swallowed,  and  in 
}4uch  patients  a  diagnosis  of  hronL-h(]-]}ueuiiionia  is  not  uncommonly 
only  disproved  by  a  post-iiHirtcm  examination.  The  fact,  however, 
that  difTiise  l>ronclio-pnGiimnnia  attended  by  acute  dilatation  of  the 
bronchi  may  give  ri>*e  to  physical  sigus  for  a  time  indistinguisbable 
from  those  of  disseminated  caseous  tuberculosis  suggests  caution  in 
giving  an  unfavonruble  opinion.  When  there  are  nnmistakable 
signs  that  the  lung  is  breaking  do^^'n,  uiid  tubercle  bacilli  are 
prewnt  in  the  sputum,  the  real  nature  of  the  case  becomes  clear, 
and  in  doubtful  cases  it  is  well  to  wait  for  their  appearance  before 
committing  oneself. 
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It  will  be  apparc-nt  from  the  ilescriiition  o(  the  lobar  fonn  of 
tbe  affectiuu,  tlmt  pneumonia  is  the  diseaae  fur  which  it  is  moRt 
likely  to  be-  mistaken,  and  in  the  early  stogies  the  error  ia  not  only 
pardonAhle,  it  iriay  even  be  said  to  be  neceflsary,  and,  provided 
the  tnie  character  of  the  disease  is  recogniHed  as  soon  as  the 
endenw  in  clear,  no  harm  is  dono.  These  cases  are  ol  very 
rare  occurrence,  and;  any  one  who  feared  that  eveiy  case  of  ordinary 
pneumonia  he  ohserved  might  prove  to  be  of  this  nature  would  by 
his  unusual  alertnesa  probably  do  more  liann  th,an  f^ood. 

Prognosis. — It  fnllowR  from  the  dtspription  of  the  disease 
that  this  Ih  in  all  cases  unfavourable.  It  is,  however,  not  quite 
so  grave  in  the  broncho -pneumonic  an  in  tbe  lobar  form.  In 
the  less  acute  cases  it  may  fairly  be  hnpod  that  the  disease  may  pass 
into  ft  subacute  or  chronic  «taKe. 

Treatment. — It  is  of  the  liist  importance  to  maintain  the 
strength  of  the  patient,  us  the  only  hope  of  an  abatement  in  the 
Keventy  of  the  symptoms  lies  In  the  recover)-  of  a  resisting  power 
which  may  have  been  lost  tbrtmgh  temporary  causes.  There  uiay 
bo  somo  obance  of  this  if  appetite  is  retained,  as  it  sometimei^  in, 
but  very  little  other^'ise.  Complete  rest  in  bed  is  esBential,  the  air 
of  the  room  being  kept  as  fresh  as  jMissible.  Not  only  ubundaiu-B 
but  what  might  be  considered  an  exce'^s  of  nourishing  food  should 
he  given,  chiefly  in  a  liquid  form,  the  only  limit  Lo  the  quantity 
l>eing  the  ability  of  the  oi-^ifimH  of  digestion  to  deal  with  it  satii^- 
factorily.  No  drugs  should  be  administered  which  are  at  all  likely 
to  produce  nausea  or  impair  di^'estion.  All  lowering  remethes 
are  to  bo  avoided,  particularly  those  of  this  character  so  often 
given  to  diminish  the  pyrexia,  their  effects  being  in  the  writer's 
experience  distinctly  harmfn!,  Tlie  tpniperature  certainly  falls, 
but  no  effect  is  produced  ui>on  tbe  course  oE  the  disease,  and 
whon  they  are  oniitte<l  there  is  an  iminediQte  return  of  the  fever. 
Sponging  the  liody  with  water  at  a  tflmperatnre  of  85°  F.  Is  often 
decidedly  refreshing  to  the  patient ;  it  lowers  the  tempenUnre  and 
exercises  a  general  tnnic  effect.  It  should  bo  done  in  the  afternofjn 
or  evening,  when  the  fever  is  at  its  liigheKt  point.  Toilet  vinegar 
or  ettu-de-Cologiie  maybe  abided  to  tbe  water  with  advantage.  A 
saline  efl'crve^cing  mixture  containing  two  gniimj  of  quinine  may 
with  advantage  be  given  every  ibrer  nr  four  hours,  Food  isboubl 
l>e  given  at  interiTiIa  of  ahout  two  hours,  and  should  consist  ■<}( 
milk,  jelly,  beef  tea,  meal  essence,  and  chicken  broth.  Stimulants, 
of  which  old  brandy  is  probably  the  best,  may  be  needed  in  eon- 
aideralile  quantity. 

The  detailed  consideration  of  much  of  this  part  of  the  aubject 
may  conveniently  be  deferred  to  the  chapter  nn  Chronic  Pulmonary 
TubercnloHis  (ride  p.  404,  Treatment  of  PjrexiaJ. 

J.  K.  F. 
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Etiolo^. — The  subjects  of  this  form  o(  bht!  diBeanie  are  ofU^ii 
of  good  muscukr  ilevetopnient,  and  posset^s  a  resisting  power  which 
is  greater  than  is  met  with  in  jiiiy  other.  This  is  shown  by 
the  tendency  of  the  diseaHe  to  underi^o  uiTest,  its  slow  course,  the 
librons  trauttforiimtion  of  the  tuberculous  productH,  the  few  bactlH 
present  in  the  lesions  and  io  tbt  sputa,  and  by  the  rare  occurrence 
of  intiltration  genemlised  tliroughout  thf?  boily. 

Mt;n  are  more  often  ii(Tecti<il  thai)  notiien,  and  the  period  of 
onset  is  later  tlian  in  the  chronic  variety. 

Therfl  ia  often  no  family  predispoKition  to  tuberculoHis,  but  in 
fine  of  the  most  luurkMli  exiimples  known  lo  the  writer  several 
brothers  liad  anftertd  from  tuberculous  dincase. 

Thf  tendency  to  fibrosis  ia  increased  in  those  individuals  whose 
lunKs  have  been  rendered  vuhiorabli-  by  inbahug  irritating  particleti 
of  dust ;  the  affection  is  therefore  common  amongst  workers  in 
vanous  trades — r.ij.  knife -*,'nndpr3. 

Morbid  anatomy.— The  apex  of  the  lung,  &a  in  other 
foiTUS,  is  the  site  of  the  primary  lesion.  The  typical  fibroid 
lesions  consist  {a)  of  isolated  gi'aiuilatbOtiH  which  are  indurated  ajid 
deeply  pigmented,  {/<)  of  groups  of  such  granulations  having  a 
racemose  arrangement,  and  (c)  of  art-aaof  induration  either  rounded 
or  irregular  in  ontlint',  at  the  margins  of  which  fibrous  gran  illations 
arc  present.  The  central  pan  of  ^uch  areas  is  of  a  coal  black 
colour,  of  a  fibroid  or  cartilaginous  density,  and  shows  no  trace  of 
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the  presence  of  gmuiilatious,  the  section  being  smooth  luid  homo- 
geneoua. 

The  di&easti  buKU]:^.  as  in  the  caseouE  form,  in  the  finer  hroncltl, 
but  its  extension  is  mort  toward  tho  peribrunchuLl  tissue  Dtau 
toward  tlie  alveoli.  The  primary  lesion  consists  of  tnberctes  which 
present  tht  structure  typical  of  Huch  bodifs.  but  Instead  of  under- 
going caseation  and  softening  they  rttuin  tbt.-ir  rounded  outline  and 
become  tranrifonned  into  Ann,  tibrons,  deeply  pi^ientod  liodic?, 
which  look  and  feel  like  ehot  ecjilwdded  in  tbe  tishiie  of  tlie 
lung.  On  microscopical  cxauiinatiun  the  bronclma  is  seen  to  be 
filled  with  round  and  ppithelial  ceiSs  and  tho  bronchial  wall  to  be 
thickeneil  from  siiiall-cidlHl  infiltration.  TulN>rclea  ure  present 
bijtb  in  the  wall  of  tbe  bronchus  ami  in  tbe  i>eribroncliittl  tissue. 
Tbe  intlannuatory  c-hangea  in  the  alveoli  are  much  leae  marked 
than  in  the  caHeons  form. 

Tbe  largiT  arwis  of  inilumtioii  arc  in  sumt-  cases  Eoruied  by  itie 

•  coalescence  of  gmnulatjous  presenting  a  raceiiioso  arran^'oment, 
which  extend  by  the  formation  of  tnlM-rclp  at,  their  margins,  iLiid,  aa 
they  increase  in  sizt,  under^'o  transformiition  iuto  piKuientL-d  fibrous 
tusne  in   tbe  centre.     To  these  racemose  masses  the   name  of 

*•  Carswell's  graiM*B '  ha«  been  given. 

FibruOH  thickening  of  the  interlobular  connective  tisBue  ia 
generally  present,  nnd  may  lea<l  to  iht'  formation  of  biind><  which 

■  either  unite  the  more  densely  inilurated  nrt-As,  or  iirR  so  thickly  set 
.as  to  form  tracts   of  fibroid   tissiu?   baviii^^  a  netlike  structure. 

Raceoiose  tulfcrcles  uiay  also  be  present  at  the  uiaryins  of  these 
areas. 

In  some  cases  areas  uf  grey  infiltration  may  lie  seen  undergoiuK 
a  fibroid  trHHsforiiiation. 

In  limj^s  pre^^n-ntiUK  these  appearances   small  caHeous  or  cal- 

•  careous  nmssKs  may  be  found,  but  they  an-  by  no  jueans  constant. 
They  are  in  some  cases  tlm-  to  cast-uu^  change  in  tubercleK.  in 

■  othertt  to  the  inspissairon  of  the  contents  of  thr^  broncdii.  A  Hin^lu 
<avity  or  several  of  small  mzv  may  be  found  at  tbe  apicL's  or  else- 
where;  they  are   usually   smooth-witlled   aud   siinoimded   by   in- 

■  dtirated  tissue.  Their  j>ri'sence  is  by  no  means  constant,  and 
l>0H»ibly  indicates  that   the  primary  disease  was  of  the   ordinary 

■  chronic  type,  tbe  fibroid  chauvre  taking'  plarr  with  a  return  of 
resisiinf;;  l>ower  in  the  indivi<inul.  Kxcept  in  cases  nf  tiiis  kind  the 
bronchi  are  rarely  fotmd  dilated. 

The  contracliun  of  tbe  librou.s  areas  is  fjenerally  accomi>anied  by 

•  emphysema  nf  the  -^drrounding  tissiu'.  If  tbic  lesion  ia  near  the 
hutface  there  may  Ije  adhesions,  with  scarrinti  and  piickeriiij,'  of  tbe 
nleura.  and  large  bidlie  may  pi'ti^ject  from  tiie  surface  of  the  lur(». 
Uut  the  extreme  thicbenin;,'  of  the  pleura  which  is  so  eommonly 
fouud   in   caseji  of  chronic  tuberculosis  is  rarely  if  ever  present  in 

■  these  caaes. 

A  few  baeilli  umy  ht-  found  in  the  more  recent  lesions,  but  they 
sare  abs^'Ut  from  tbe  ilense  pigmented  areas,  and  can  ratdy  be 
•discovered  in  arrested  tibrcua  lesions  at  the  apices. 
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Symptoms  and  course.     The  onset  in  never  acute,  and  iu- 

some  ca^es.  after  a  moderate  EU'ea.  of  the  apex  of  one  tuiig'  bo? 
become  involved,  tho  process  may  undergo  arrest,  and  th^n  may 
be  an  entire  absence  of  all  symptoma  from  that  date.  If,  Lndeeu, 
one  may  trust  to  the  clinical  history  given  by  many  patients  found 
after  death  to  have  arrested  lesions  a.t  our  or  both  apices,  the- 
ftymptoms  could  not  at  the  time  of  the  formation  of  the  deposits 
have  been  very  marked,  aw  there  Is  rai-ely  any  reference  to  a 
previous  pulmonary  atfection.  Con^h,  with  Iorr  nf  weight  and. 
strength,  ant5  probably  a  moderate  degree  of  pjTexia,  are  the  only 
snnptomB  likely  to  have  been  present. 

Ab  the  fibrous  area  increases  in  size  and  more  of.  the  sur- 
rounding lung  becomeB  emphyaematons,  the  patient  wiffera  from 
dyspncea,    becomes   more   subject    to   catarrh  and  wheezing,   and' 
may  have  attacks  of '  bfonchial  asthma.'     In  some  cases,  however, 
there  is  not  the  slightest   tendency  to  catarrhal   affections.     In 
delicate-looking  individuals,  the  subjects  of  emphystuna  and  llable- 
to  attacks  of  bronchial  asthma,  the  exin^tence  of  an  arreetetl  or- 
slowly  extending,'  fibroid  tuhercnioeis  of  the  lungs  should  always  be- 
siinpected.     HieiuoptyHis  in  the  early  stages  is  very  common ;  it 
may  be  profuse  and  fretjuently  recur,  but  recovery  qmckly  fallovs- 
each  attack,  and  there  may  be  no  physical  signs  indicating  that  the- 
diKBHHe  in  the  lung?  has  extended. 

The  typical  apyrexial  course  of  the  disease  has  been  already 
ilesoribed.  It  may  be  interrupted  hy  short  periods  during  which 
fevt-r  is  present ;  but  the  riae  of  t<*iupernture  in.  as  a  rule,  only 
moderate,  and  there  may  indeeil  he  L-oiiiiilete  absence  of  fever  with 
an  extenRinn  of  the  disease.  The  temperature  iw  often  siibnonuali 
in  the  niorning. 

The  congh  is  rarely  very  severe,  except  when  aeeociated  with 
catarrh  and  emphysema,  when  it  chiefly  occurs  in  the  moming. 
It  bos  not  the  paroxysmal  character  and  the  tendency  to  produce 
vomiting,  which  are  counnot]  in  chronic  tulierculosis  with 
marked  retraotinn  of  the  rlu!3t,  thickening  of  the  pleura,  and 
excavation  of  the  hing  ('fibroid  phtlii^is').  The  disease  i-arely 
extend.s  to  the  larynx,  and  there  iv  an  absence  of  night  sweats 
and  diarrhn^H.  There  may  he  little  or  no  expectoration,  and  the 
sputa  may  be  frei'  from  liai-ilh  for  long  pertoda.  In  a  case 
under  the  care  ^jf  the  writer  biieilli  were  only  found  after  repeated 
exanunations  extending;  over  two  monllj:^.  ami  on  subsequent  re- 
admiaaion  to  hnspitiil  after  an  interval  of  nearly  a  year,  during  which 
the  disease  had  ap]]arently  reuiaini'd  i[uiescent.  none  were  found. 

In  advftnned  cases  the  extensive  area  of  the  lungH  involved  i» 
often  in  striking  contrast  with  the  apparent  well-being  of  the 
[laticnt,  the  appetite  being  good  and  emaciation  but  little  marked. 

If  there  is  a  consiiierublc  degree  nf  fmphvBema,  epigaistric"* 
[iidsation  and  other  signs  of  that  cunilition  will  lie  [ireseni,  and  the 
gtiucral  aspect  of  the  patient  and  the  alterations  in  the  shape  of  th& 
thorax  will  lie  such  as  accompany  that  di-*ease. 

PhyBical  signa. -Rome  retraction  of  the  siipni  and  infra- 
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claricnlar  refrions  of  nnp  side  with  impaired  expansion  may  bo 
observed,  but  if  empbyueitia  ba^  developed  around  a  contracted 
lesion  retraction  may  not  be  noticeable.  Tbo  condition  of  the 
vocal  fremttiifl  and  resonance  will  dopend  upon  the  extent  nf  the 
iDduration  and  itH  nearneBS  to  iha  surface  uf  the  lun^',  and  also 
upon  the  presence  or  absence  of  emphysema  of  the  intervening 
pulmonary  tissue.  There  may  be  slightly  defective  resonance  on 
percussion,  or  the  note  may  indicate  the  prt'sence  of  emphysema. 
The  breath  soimds  are  usually  weak  and  expiration  is  prolonged. 
P'ine  crarkUng  nllea,  Bometimes  only  audible  with  cough  and 
accoui|>anied  by  signii  of  catarrh,  are  thf  common  adventitious 
sounds.  The  rules  tjiay  be  wiilely  distributed,  and,  as  in  the 
chronic  form  of  the  dieeaBe,  the  lesions  tend  to  spread  from 
the  apex  of  the  upper  to  that  of  the  lower  lobe,  un*!  theuce  towards 
tl]0  base.  The  presence  of  a  cavity,  if  it  he  of  sufficient  size,  will 
bo  indicated  by  the  ordinary  signs  ;  Buch  ea\*itleB  are  usually  dry. 

Diatfnosi8.^The  existence  of  tlie  Itilierfubir  lesion  may  be 
masked  by  tlie  si^rns  of  euiphyseiua  and  bronchitis,  but  a  careful 
examination  of  the  apices  and  particularly  of  the  supra  spinous  fossfe 
will  generally  lead  to  its  n'co^'nition. 

The  fact  also  that  the  sl|i;ns  are  more  marked  over  the  upper 
lobes  than  at  the  bases  should  always  excite  suspicion. 

Repeated  examination  of  the  npiita  slitmld  he  made  for  tubercle 
bacilli ;  if  this  ia  done,  a  few  will  generally  be  found  at  some  period 
of  the  disease. 

It  is  often,  however,  impoesible  to  be  certain  of  the  presence  of 
an  arrested  (ibi-oid  U-aion  occupying  only  a  small  area  and  surrounded 
by  emphysematous  lun^j. 

Prog^noals. — The  recoRiiition  of  this  tyiie  of  the  disease  is  of 
^eat  importance  from  tfie  point  of  view  uf  prujrnosl^,  owing  to  the 
fact  that  fibroid  tuberculosis  tends  more  than  any  other  variety  to 
nndergo  arrest,  or  failing  that  to  run  a  ^ery  prolonged  course. 

Complete  and  [lermanent  iiriest,  however,  rarely  occurs  when 
extensive  areas  of  the  hnig  have  undergone  induration  ;  the  progress 
is  slow  and  may  be  interrupted  by  periods  of  quiescence,  but,  as  a 
rule,  the  patient  dies  of  some  pulmonary  afTectloii. 

The  treatment  of  cases  of  this  type  does  not  differ  from  that 
suitable  in  the  cln-onic  form  of  the  disease  {vide  p.  HM6  xetj.). 

.1.  K.  F. 
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Morbid  anatomy.— lu  thin  {urni  uf  ihtt  JlsuatHJ  the  appear* 
ances  presc-ut  un  iihiiui^t  inHuito  vari'(;ty,  but  cavities  are  rarely 
ahaptit. 

Tlie^e,  wilh  the  priinnry  lesions  jtnd  the  aecomlary  cfaaofn^)* 
which  they  aubsequently  uinlerf,'0.  tOf^ether  coiistitiite  its  morhiil 
anatomy,  the  presence  of  miliar}-  irmiiiilatioiif^  ami  areas  of  caseation 
imlicatiii;^''  that  the  chronic  cuurt^e  of  the  diseai^e  has  been  marked 
by  periotla  <Uirin^'  which  the  moihid  process  baa  beeu  active. 
Hneh  a  penofi  of  acti%-ity  often  immtfiiaiely  preMdes  the  death  of 
the  patient,  aixl  diirin^'  its  cuntinuaiice  miliary  tuhi-rcles  iii  great 
numbers  may  be  foi-mcd  in  the  parts  of  the  liini,'3  hitherto 
niiaflfected. 

The  chronic  iiiiture  uf  the  process  is  revealed  by  induratioa  of 
the  Kfftuidatious,  in  extensive  tt-aets  of  cousolldutiou,  and  in  the 
waits  of  the  cadties.  The  more  prolonged  the  duration  of  the  case, 
the  greater  is  the  amount  of  fibroiU  chanye  produced. 

The  miliary,  caseous,  nad  tibroid  leaions  liave  already  been 
described  in  considering  the  varieties  of  the  disease  in  which  they 
severally  predoiuinitte.  Tlit^ir  niio<le  of  combination,  and  tlieseeoudary 
changes  which  tbey  underj^o,  and  also  the  Itsions  which  are  moro 
or  less  special  to  this  form  of  the  disease,  will  now  be  de-;cribed. 
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Granulations  and  nodules.  Miliary  gmnulaiion.s  tend 
AS  &  R-sult  of  a^'f  to  uuderf^o  libroMisaud  pigmt-utation,  and  caseous 
nmhiles  U>  befonie  ftrm,  dry,  and  granular.  ('aaooHR  ncKinlee  which 
hftvti  coaletHM^l  aro  ofietj  suen  tu  be  tiur rounded  liy  a  /.one  of  dense 
pigmentetl  tissue,  from  wliich  fibrous  strite  pL-netrate  towards  the 
-centre.  SnniptimeB  thft  catwoua  areaR  are  limitfld  by  tracts  of  tierai- 
tmnHjiarent  indurated  Iudk  or  a.  well-dti£iied  fibrnus  capsule. 

Caseous  nodules  way,  from  the  deposit  of  litiie  salts,  become 
■calcareous,  and  in  Ruch  a  condition  are  often  found  eiicapsuled. 
The  destruction  of  the  capsule  eiwing  to  rei-rudesc-ence  of  the  diaease 
in  the  neigh bourhoo^I  may  lead  to  the  esc^iie  of  such  masses  into  a 
bronchus,  and  their  appearance  in  the  expectoration. 

The  piKinenled  racemose  noilulea  fouud  in  the  fibroid  variety 
of  the  diseaw  are  often  pretient.  anil  from  their  margins  fibrous 
bands  may  lie  seen  extending  into  the  tissue  around. 

Infiltrations  and  indurations.— Wheu  a  lari^e  numlifr 
■of  tubercles  are  present  Jn  a  ^nven  area  they  may.  as  in  casea  of 
miliary  tuherculosis.  remain  discrete,  and  lie  separated  by  lung 
tisime  which  is  in  a  more  or  lens  iionnal  condition,  but  in  the 
m^oiity  of  caset^  the  tubercular  foci  are  not  thus  distinctly  cir- 
cuni8cril>od,  and  ehane:ca  are  produced  in  the  walls  of  neighbour- 
ing alveoli  and  hronchioles.  These  become  thickened  and  infil- 
trated with  small  cells,  and  the  alveoli  filled  with  epithelial  cells, 
leucocytes,  and  sero -fibrinous  exudation.  These  changes  aa  awhfi^le 
rpHiilt  in  the  prwluction  of  an  area  of  consolidation  of  a  ^'rey  colour, 
firm  consistence,  and,  if  of  comparatively  recf-nt  formation. 
granular  appeiirauce  on  section.  Caseous  foci  are  commonly 
prewnt  in  snchanarfaof  infiltration  :  of  tht-e*'  some  may  be  under 
jiroinK  softening,  wbilat  others  are  firm,  dry.  and  graimlar. 

The  tracts  nf  grey  infiltration  become  indurated  with  age.  and 

may  acquire  an  almost  cartilaginous  density.     Tbeyare  then  Bmootb 

and  glistening  on  section,  but  in    the  leaa  chronic  fonus  they  may 

atill  present  a  fili';:htly  j^ranular  appoarnnce.     Pigmentation  is  a 

■characteristic  chan^-e  in  olii  lesions  of  whatever  character. 

Amus  uf  fibrosis,  usually  deeply  pigmented^  may  occupy  exten- 
sive tracts  of  the  luug  primarily  afl'ected  ;  they  are  formed  by  the 
-coalescence  of  indurated  granulations  and  nodules,  or  by  the 
increase  tn  tliickness  of  fibrous  liands  extending  from  the  mar- 
gins of  conglomerate  massi^a  of  tubercles,  which  have  undei-gone  the 
fibrous  change. 

The  fibrou.s  cicatricial  tissae  contracts  and  becomes  pucltere<l. 
-and  is  often  traversed  by  ihlated  bronchi  of  a  fusifonu  shape  which 
terminate  in  cavities. 

Pneumonia. — How  far  the  ordinary  process^!  of  inflamma- 
tion, particularly  those  of  the  catarrhal  form,  take  part  in  producing 
the  morbid  appearances  found  in  the  lungs  in  *  phthisis  '  is  a  cjues- 
tion  which  Iwis  given  rise  to  proHouged  controversy,  but  it  is  one 
which  probably  excites  less  interest  at  the  present  time  than 
formerly. 

It  is  true  that  from  the  histological  uppearances  it   may  be 
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The  writer  drew  attention  some  yeara  ago '  to  the  &ct  that 
'  tabcrcular  disease  in  its  onwarfl  progroi^s  through  the  lunge  in  the 
majority  of  cai^ea  follows  a  distinct  route,  from  which  it  is  only  turned 
aaide  by  the  iii  trod  action  of  somedigturbiiig  factor,'  and  subaftjuent 
experience  has  confirmed  the  correctness  of  the  \'iew8  then 
expre»Bed. 

Thiif '  line  of  march  '  of  the  disease  is  chnractcristic  of  cases  of 
the  chronic  and  fibroid  varioties  in  which  the  progress  of  the  disease 
is  slow, but  is  leas  frmiiiently  obaer\'ed  in  the  casboiia  variety,  which 
umy  be  marked  by  rapid  cxteusion  froui  lobe  to  lobe,  and  from  one 
lung  to  another.  Time  is  necessary  for  the  temporary  locAlisation  of 
the  disease  which  such  a  mode  of  progress  requires,  but  there  is 
rarely  any  inversion  of  the  natural  order  ;  the  disease  spreads 
in  each  lobe  from  above  downwards,  hardly  ever  from  below 
upwards. 

The  site  and  progress  af  the  lesions.  —The  apex  of  the 
long  is  the  primiary  site  of  the  disease  in  the  large  majority  of  cases. 
Of  the  many  thetiries  whiL'b,  Viave  been  put  forward  in  explanation 
of  this  fact,  that  which  attributes  it  to  the  lesser  functional  activity 
of  the  part  apjiears  on  the  whole  to  be  most  worthy  of  acceptance. 

In  quiet  automatic  breathing  the  apice.s  nf  the  lungs  are  imper- 
fectly expanded.  This  is  true  even  of  the  female,  in  whom  the  pec- 
toral regions,  rather  than  tlie  apex  proper,  are  functionally  most 
active.  Impairment  nf  function  probably  leads  to  a  defective  resist- 
ing power,  and  thus  tht;  tubercle  bacillus  is  able  to  eftoct  a  lodg- 
ment at  the  apices,  although  in  other  areas  of  the  Inn^'s  the  normal 
forces  of  the  body  are  sufficient  to  insure  its  destruction. 

Lebert  attnbutes  the  great  proclinty  nf  the  apex  to  Che  disease 
to  the  effect  of  posture.  He  does  not  explain  the  influence  of  the 
erect  position,  but  is  prohaldy  correct  in  attributing  to  the  supine 
posture  an  influence  in  promoting  the  extension  of  the  lesions  to 
the  posteriiir  aspect  of  the  lungs. 

HiniJflotsch  explains  the  apical  site  of  the  primary  lesion  upon 
the  hypcithej^is  that  the  bronchial  secretions  there  are  thicker  than 
in  other  parts,  owing  to  the  relative  dryness  of  the  apices  &om  the 
subsidence  of  the  blood,  ihe  effect  of  gravity. 

Tlje  gnppofli'd  larger  size  of  the  alveoli  at  the  apex  of  the  lung,, 
of  which  tlieie  is  HO  proof,  and  the  greater  exposure  of  the  upper 
parts  of  the  lungs  to  the  influence  of  coid  air,  are  other  explanations 
of  the  common  site  of  the  prininrj-  lesion  which  do  not  need 
detailed  discus.^ion. 

Sites  of  lesions  in  the  upper  lobes.  The  extreme 
apex  uf  the  lung  is  not  often  the  site  of  the  primary  lesion  ;  thi.a 
usually  occupies  the  situation  niaiked  on  the  accompajiying  dia^miiii 
(fig.  UQ).     It  is  situated  from  an   inch   to  an  inch  and  a  half 

.'  ociUitalioH  of  thf  LtHons  oj  Phthiait,  p.  11  (ISBS). 
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below  the  Biiinniit  nf  the  Iun<^,  aiu)  mtlier  nearer  to  its  posteriorand 
external  borders.  LeHioim  in  tlii.H  Hitiiation  tend  to  spread  in  tbe 
first  instADCc  backwards,  possibly  from  inhalation  of  the  virus  whilst 
the  patient  is  lyinfj  down.  This  line  ol  extension  Explains  the  fact 
tbatanexaininationof  the  b up m- spinous  ro.sda  will  often  give  certain 
evidence  of  the  presence  of  disease  when  the  physical  signs  observed 
beneath  the  clavicles  are  of  doubtful  import;  proving  that  the 
changes,  an  Is  generally  the  case,  are  mere  advanced  behind  than 
towards  the  anterior  aspect. 

Krora  thiR  primary  focus,  which  in  front  corresponds  t»itber  to 
the  supra-clavicular  fcnsa  or  to  a  spot  iituncdiately  below  the  centre 
of  the  clavicle,  the  lesions  often  spread  downwards  along  tho  anterior 
aspect  of  the  upper  iDbe,  about  throe-fourths  of  an  inch  within  its 
anarjfin,  frequently  occurrinjf  in  scattered  nodules,  separateni  perhaps 


Fl«.  96.  — DiAOBAM  vr  \  Vertical   Mi:ii|A.v 

SK-CTIOK     or    TKK    LCMi.    HIIOWINO    uXK    OF 
THK    SlTKlt    iir   THK  FniMABk     iNPILTIUTtiiN 

IX    TrBEBCf uiHis ;    ai*h>    rwr    Sivk     nr 

KjUILT   Isni-TRATIOK   OF   THB   Ij"1\KII   LfiBK 


Fin.  1*7. — U.MiinAM  m"  the  Lejt 

IifTNil.  MEWKIi    moll    ITy   iH'T  Til 

Biiitr'FH,  "iiiowi.Mi  A  Li>«  I'ai'AL 

SlTK     ni-     I'HIMARV    PlHlC^KK    Ul 


by  an  inch  or  more  of  healthy  tissue.  It  is  not  uaui>U£il  to  find  in 
these  scattered  nodulna  the  only  endenre  of  disease  on  the  anterior 
aspect  of  the  tini^',  when  ponLeriorly  e\caviitioii  has  itilvunced  to 
such  a  decree  that  ]>nt  littli-'  more  thnn  tbi'  |deurb  remains. 

A  second  and  less  nsual  site  nf  the  primary  afi"™tion  of  the 
apex  is  seen  in  fig.  f)7.  This  corresponds  on  the  ciiesL  wall  with 
the  first  and  second  interspoci-s  below  theouter  tliird  of  the  clavicle. 
The  lines  of  extension  are  nsnalliy  downwards,  so  (hat  after  a  tiini- 
an  oval  area  of  lung  is  involvfr'd,  occiipyitig  the  outer  part  of  the 
upper  lobe.  It  is  possibly  true  thai  the  spread  of  the  disease  is  mori- 
rapid  when  the  primary  |i(»sion  oecupips  this  site.  The  lesions  in 
the  advanced  stages — indurations  and  eavities — are  formed  by  the 
coalescence  and  extension  of  these  primary  foci.  The  scattered 
nodules  of  coni^oli^lation  on  the  anterior  surface  of  the  lung  often 
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onibe  ant]  brt'ttk  duwu,  foruiiug  a  long  einuous  cavity  which  may 
extend  almost  to  the  lower  margin  of  the  upper  lobe  anteriorly  ;  pos- 
terioriy,  where  tlie  signs  of  excavatiuu  are  usually  most  distinct,  the 
further  proRress  of  the  disease  is  gt-uernlly  arrestc-d  at  the  ploaral 
reflexion  in  the  interlobar  septmii.  This  was  found  to  be  destroyeil, 
and  the  cavities  in  the  upper  Rnd  lower  lubes  united,  in  only  five 
out  uf  one  hundn^d  and  fifty-two  consecutive  cases  of  the  diseMd 
examined  post  niortcin  liy  Dr.  Kwari.' 

Site  of  lesions  of  the  middle  lobe.  -The  middle  lobe  of 
the  rit^ht  luuK  (which  is  belitved  by  Atby.  from  the  arrangement  of 
the  bronchi,  tu  be  the  au&lotfue  of  the  upper  lol)e  of  the  left),  is 

rarely  the  site  of  a  pri- 
mary tuberculous  lesion- 
U  is  ahnost  invariably 
affected  after  the  upper 
lobe  of  the  same  side  and 
usually  at  a  rather  late 
period  of  the  disease, 
whilst  not  uucommoaty 
it  escapes  Altogether.  The 
lettions  most  commonly 
found  there  are  coarsely 
granular  nodules,  often 
of  large  avr.e,  which  are 
either  undergoing  casea- 
tion, 01'  already  present 
an  area  of  softening  in 
the  centre. 

Extension  to  the 
lower  lobe.  —  The 
lower  lobe  of  the  lung 
primarily  iHseased  is 
usually  affucted  at  a 
very  early  period  of  the 
disease,  often  long  before 
any  extensive  infiltration 
or  destruction  of  the  tipper  lobe  has  taken  place,  and  as  a  rule 
before  the  apex  of  the  t^posite  lung  is  attacked. 

The  site  of  the  seooodary  iutiltration  of  the  lower  lobe  Is 
indicated  in  figs.  !)8  and  101.  It  is  alluat4.-d  about  an  inch  to  au 
inch  and  a  half  b^low  its  highest  point,  although  it  may  sometimes 
b«  nearer  to  and  even  at  the  apex  of  the  lobe.  This  situation 
nearly  corresponds  on  the  chest  wall  to  a  spot  opposite  the  fifth 
dorsal  spine,  midway  between  the  border  of  the  scapula  and  the 
flpinuuH  processes  of  the  vertebnc. 

The  infiltration  of  the  lower  lobe  at  this  site  in  the  early  stage 
of  pulmonary  tuberculosis  of  the  chronic  and  fibroid  varieties  is 
one  of  the  most  constant  featurtg  in  the  pathological  anatomy  of 


Fio.  98.— Ktio»-i:«o  TiiK  HKUTtom  or  tms  Ijobkd 
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Ibo  disease,  au<l  its  recognition  is  a  point  of  the  greiitentr  clinicitl 
importanoa,  as  the  existence  of  a  lesion  in  the  lower  lobe  at  this 
spot,  coincident  wit}i  physical  si^ns  at  the  apes,  even  though  the 
latter  are  in  themselvea  of  doubtful  impcjrt,  is  in  the  writer's 
experience  almost  positive  proof  of  the  prefienw  of  tnhercuhii 
disease  of  the  lun^-  it  may  \>e  of  great  sen'lce  in  cases  in  which 
tubercle  haeilli  «re  absent  from  t!ie  sputa. 

It  would  therofore  appear  that  tlie  iijiper  rind  postirior  part  of 
the  lower  lobe  is  a  sp<^)t  only  second  in  (mint  of  vulnerability 
to  the  apex  itself.  It  is  very  rare,  cicept  in  cases  of  '  cmsst d 
lef^iona '  {vi/h  p.  artrt),  to  meet  mth  a  case,  eitlier  dnrinfr  life  or 
on  the  iK>Rt-mortem  tabl<^,  in  which  thi^i  area  is  itfTectcd  svhilst 
the  apex  of  the  Initg  in  free  from  tliseaac. 


Fto,  M.-    HiTOWTJIO   TITB   LiSB 

Of   EtTKNMON    OK    t    LesJIN 
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L«UV»]  wprat  at  the  liiQC 
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Cases  in  which  active  lesiona  tire  present  at  both  apic6S,  no 
other  portion  of  f^ither  Innji  Iwing  alTetted,  are  rare,  Init  both 
apices  may  lt>e  the  seat  of  old  di^t-ase  wlicn  the  process  has 
been  arresttrd  before  the  lower  lobe  nn  either  side  has  become 
aflfected. 

The  early  staReof  the  disease  at  which  tlie  lower  lobe  is  implicated 
iB  wtll  ilhistratcd  in  lungs  presontins  old  apex  lesions  wliicb  hiive 
undergone  arrest.  'Ihe  area  of  disease  may  not  be  larj^'iT  than  a 
cherry  or  an  olive,  but  if  the  process  was  tiibcrcnioiM,  a  nodnl<*  will 
generally  be  found  in  the  lower  lobe.  Tliia  lesion,  oru'd  pstubliHhed, 
tends  to  spread  backwards  towards  the  po-^ltrior  surface  of  the 
lung,  and  laterally  along  the  line  of  tlie  interlobar  septum  (fig.  !JM), 
forming  a  wedge-shaped   area  of  infiltration.      It   follow.3   from 
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lliiB  that  even  iii  the  early  stages  of  the  diaease,  in  order  to 
uscertttin  the  eitHnt  of  lung  attectetl,  the  lowor  loiip  mnat  hp 
examined  not  only  up])Osii;t!  the  liftli  dorsal  spine,  lint  altto  along 
the  line  of  the  interbbar  septum.  This  line  is  roughly  marked  by 
tho  verttiliral  bordc-r  nf  the  srapiiiii  when,  with  the  hand  upon  tlie 
Bpine  of  tUti  opjwsite  Hcapula,  the  elbow  is  raised  above  the  level  of 
ihf  shoulder  (iig.  100).  The  ino<h>  of  extension  towards  the 
base  of  the  lung  is  not  usiially  by  an  advancing  lint-  of  consulida- 
tiiin,  but  by  scatter'fd  nodules  of  infiltration  often  arranged  in  & 
rafieraust-  manner  (Iig.  101 1.  Even  at  Xhe  termination  of  a  chronic 
cast'  some  healthy  or  at  least  sminfiltmted  tissue  will  generally  be 
fonuti  ftt  the  baw,  even  of  the  linig  primarily  alTftfted.  This  freedom 
nf  tbe  basts  frani  tub<.Tcular  k'sions  i.^  anotlier  very  marked  feature 
in  the  pathological  anatomy  of  the  disease. 


I'^Ki.    101.  — ShoUIMI    TlIK    IXHI,    Mo^R 
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In  estimating  the  probabiUly  of  any  basic  lesion  being  tuber- 
eolous  in  origin,  it  is  imijnrtain  to  ab-Mi-ve  whether  the  physical 
signs  ol  liiseatse  in  the  lower  lobe  dh' cnnlinnous  from  its  apex  to 
its  base  ;  if  so,  the  lesion  is  pnthahly  tuberculous.  If  the  base  is 
aflfertt'd,  but  the  ape\  nf  tlie  lnwer  Inbi;  free  from  dise-ase  {vide 
fig.  102),  the  basic  lesion  is  either  nim-tn]>ercu!ons — e.y.  due  (o 
(fdeina  and  collapse,  folluwed  by  bronchiectasis,  catarrhal  pneu- 
monia, or  pleunsy,  Ac— or,  if  tiibertuluus,  the  resisting  power  of 
the  base  has  bet-n  diminished  by  some  pr.-vious  affection  for 
example,  an  attail>  of  pleurisy  followed  by  partial  collapse ;  but  the 
presumption  if^  stion^dy  in  favour  (if  a  non-inbiTciiI'iii-s  lesiun. 

Mode  of  extension  to  the  opposite  upper  lobe.~Tbe 
upper  lobe  of  the  lung  not  primarily  affected  is  often  attacked  at 
an  early  T>erio<l,  but  not,  an  a  rule,  uutil  after  the  lower  loba  of 
the  lung  first  afTectetl. 
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■  The  leainns  may  be  found  in  either  nf  the  cuiiimon  situations 
indicated  in  figs.  DG  ami  y?,  ami  are  therefore  Bymmetrical  in 
sito  I'lit  in  different  stages  on  the  two  sides. 

There  is,  however,  a  thini  site  for  the 
seoondarj  infection  of  the  opposite  uppr 
lobe,  which  is  tigmred  in  the  accompanying 
diagram  (tig.  108),  Its  Hit*  is  eloae  to  the 
iutorlobar  septum,  about  midway  between 
ite  upper  and  lower  extremities,  aril  corre- 
sponds on  the  che»t  wall  to  the  upper  part 
of  the  axilla.  There  small  urcan  of  con- 
Bolidatinn  form  and  roalt'sicp,  but  rarely 
break  down  into  a  cavity  of  any  cutiHiderahle 
size.  Once  established,  this  lesion  tends 
to  spread  in  nearly  all  directioiLs.  and  may 
occupy  a  considerable  area  of  ihe  lung 
whilst  tlie  apex  is  free  from  disease. 

IiiiiUratiou  at  this  site,  when  present, 
is  generally  secondary  to  that  of  the  lower 
lobe  of  tlie  lung  first  afTected. 

It  follows  front  this  fact  that,  in  addition 
to  the  apex  of  the   lung,  the  part  corr*^- 
sponding  to  the    axilla*  must   be  carefully 
examined  before  (say)  the  left  long  can  he  pronounced  to  be  free 
from  disease,  when  the  right  is  primarily  affected. 

Extension  to  On'  iowt'r  lohe.  -The  distribution  of  the  lesions  iu 
the  lower  lobe  of  the  lung  secondarily  diseased  is  usually  similar  tf* 
that  on  the  opposite  side,  and  preaoiits  no  pec  til  iari  ties. 


Fig.  103.— Latkiwi.  view 
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Crossed  lesions  of  the  lower  lobe.  -Occasionally  the 
lower  lobe  of  the  lung  piiumnly  affecial  uscapes  inhltrittion,  and 
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the  disease  crosses  over  to  the  opposite  lower  lobe  (tj'i/c  figs.104, 10fi)r 
In  all  cases,  therefore,  it  is  necessary  to  examine  both  lower  lobra 
before  deciding  that  the  diseasp  is  limited  to  one  apex. 

Exceptional  arrangement  of  lesions. — When  the  usual 

Bitee  of  infiltration  in  the  upper  and  lower  lobea  are  already  occupied 
by  arrested  lesions,  and  a  second  tubercular  infection  of  the  lun|{ 
occurs  at  some  later  and  perhaps  distant  date,  the  more  recent 
lesion  in  the  upper  lobe  usually  occupies  a  po.sition  close  tn  the 
interlobar  septum,  whilst  that  in  the  lower  lobe  is  situated  along 
the  posterior  border  and  extenda  nlnioRt  to  the  base  {fijj.  lOti). 

This  fact  is  of  importance,  as  it  helps  hi  some  cases  to  explain 
the  occurrence  of  basic  di3oaf5e.  and  will  bo  referred  to  again  in 
the  desrription  of  lesions  of  the  lower  lobea  occupying  exceptional 
situations. 


Fia.  lOfl — ^SiTE  nr  Lewojiu  ot  Srcoji- 
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Lmver  lohe.  -The  accompanying  dia;»rara  (fig.  107)  illustrates 
an  unusual  lesion,  of  which  several  examples  have  come  under  our 
notice. 

A  second  canty,  almost  equal  in  size  to  that  at  the  apex  of  the 
lower  lobe,  is  present  about  midway  between  that  spot  and  the 
base,  and  clost  to  ibe  i>ofiterior  bonk-r  of  the  lunjf.  the  interveninfr 
area  being  almost  free  from  iliseaae  and  the  base  <|uite  unaffected. 
It  ts,  however,  rare  to  meet  with  this  lesion  whilst  the  usual  site  of 
disease  in  the  lower  lobe  remains  unatfocted. 

Basic  leaions.^Rt-ference  has  already  been  made  to  the 
comparative  fnedoni  of  tfie  bases  of  the  lungs  fmin  tubereulovis 
disease;  whenever,  therefore,  a  lesion  is  found  in  this  situation,  a 
most  careffil  survey  should  be  made,  both  of  the  history  of  tbe  case 
and  of  the  physical  signs  present,  hefore  comin»  to  the  conclusion 
that  the  basic  disease  ia  tuberculous. 
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The  moat  commou  vftrioties  or  clirooic  disease  afTccting  the 
b&ses  of  the  lungs  may  be  classified  thus : 

{n)  NoN-TuHEBCULou8  Bahic  Diskahk 

1.  CoUaptie  of  the  lower  lobe  caused  hy  pleural  (!n'usion,  followed 
bj  absorption  of  the  tluid  and  falling-in  of  the  lower  pait  of  the 
chest  on  the  affectc^l  nide. 

%  Collapse  from  the  same  cause,  followed  hy  cirrhosis  of  the 
lung  and  bronchiectasis. 

3.  Empyema  opening  into  the  lung. 

i.  Hepatic  abscess  or  hydatid  cyst  of  the  liver,  conimunicatiug 
with  thu  lung. 

5.  CoUapRo  of  the  lower  lobe  from  prosBure  on  the  main  bronchi 
by  growths  or  enliirgeil  and  infiltrattt]  mediastinal  glaniin,  fidlowwi 
by  bronchiectasis. 

ti.  DiffuBc  giingreno  of  the  lower  lobe  resulting  from  a  com- 
munication through  the  bronchi  with  the  tt'^aophagu?,  either  directly 
or  through  the  medium  of  u  softened  bronchial  gland. 

7.  Chronic  pnonraonia  and  Itronchiectafiis  following  on  the  im- 
paction of  a  foreign  limdy  in  nne  of  the  bronchi  of  the  lower  lobe. 

d.  Unresolved  atid  chronic  pnuumonia  uf  the  lower  lobe. 

t).  bronchiectasis  secondary  to  catarrhal  pneumonia  and  collapse, 
Tbie  lesion  is  rarely  found  exctpt  in  children. 

(6)  Nos-Tlbehculous  Basic  Diskase  comI'Licated  by 

Sl'IlSKytT.NT    TuhF.lKTLOSIS 

("ases  presenting  basic  lesions  are  occasionally  met  with  in 
which  the  disease,  originally  uon-tubcrcular,  has  become  so  at  some 
latt-r  i)eriod,  the  lower  lobe  being  infected  either  directly  or, 
as  is  perhaps  more  connnon,  Kiihsetjiiently  to  the  apex  of  the 
same  lung.  This  complicatian  is  very  likely  to  occur  where  bron- 
chiectasis fonns  a  \mvX  of  tlie  original  IcHion,  hut  may  also  be  found 
in  cases  uf  chronic  pneumonia  and  in  snuie  of  the  other  forms  of 
n  on -tuberculous  baaic  diaeasi  Liuimcmted  above. 

(f)  Baric  Tuhekcllosih 

1.  Pbyaical  signs  most  marked  ts.i  the  base,  but  the  oldest  lesions 
at  the  apex. 

2.  Arrested  lesions  at  the  apex  and  at  the  posterior  apex  of  tho 
lower  lobe,  mare  recent  lesioub  in  the  upper  lobe  and  also  at  the 
base  [viile  fig.  lOii). 

H.  Primary  basic  tuberculosis. 

Cases  illustrating  several  of  the  conditions  here  tabulated  are 
describe*!  bv  I>r.  I'ercy  Kidd,  in  a  ptijier  on  '  llasic  Tnborculons 
Phthisis,'  '  from  which  some  of  ihe  headings  here  use-l  art  tiikt-n. 

It  is  unnecessary  Co  discuss  in  detail  the  difl'erentiul  diagnossis  of 
the  various  forms  of  basic  disease  here  enumerated,  as  the  phyaical 

'  LarirW.  October  2.  H^G. 
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signs  by  which  they  are  attended  are  described  in  the  appropriate 
chiipters.  It  must  suffice  to  repeat  that  the  only  positive  proof  of 
the  tubercukr  uature  of  pulmonary  disease  is  uie  diBcuvery  of 
bacilli  ia  the  sputa. 


LESIONK  ASaOCIATED    WITB    PULMONARY    TUBERCULOSIS 

In  the  following  table,  compiled  from  the  Pathologicitl  Uepocta 
of  the  lirompton  liospital  for  the  years  1802,  1803.  and  180-1,  the 
more  important  lenions  found  in  association  with  pulmonary  tuber- 
culosis are  stated. 

As  the  method  of  tabulation  otlopted  in  the  Reports  is  not 
uniform  throughout,  it  has  not  been  possible  to  give  complete 
figiirtta  under  each  bending. 
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Bronchi  and  trachea. — .\cuteiiiflaiiiinationaf  thebronclii 
may  Ix*  present,  uiid  as  ;i  rult-  ibc  linijig  liiembninu  of  tho  air  pasen^'cB 
IB  either  intensely  reJHeiied  or  congestiil,  itn*!  tlie  liihe,>i  contain  a 
quantity  of  niuco-punilent  secretion.  When  the  trachea  is  the  ^e»l 
of  tubercular  ulet-ralion  lb",-  change  uften  exteutis  to  the  nmivi 
hronchJ,  appparin;^  eitlifr  as  piinctifnrm  c-rosious  or  as  irrcgiilar 
area^  formed  hy  the  coalescence  uf  aefianile  foci. 

The  hnin^'  membrane  of  hronchi  which  are  in  direct  coiuiiium- 
cutioii  with  cavities,  or  which  pans  Ihroufjh  pnenmonic  areas,  ia 
often  intensely  injected  and  Hwolleii.  anil  may  have  undergone 
extensive  tuhfrciilar  ulceration. 
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>W|lf*IM>t 

Buoduaum 7 

Ji'jitnum 48 

Ik-uni 199 

Circnm 198 

Vi'tniifoiTii  appendix        ......  IS9 

Colon 137 

lifC'triiii    .........  i4 

In  itH'i  ctuicii  tli«  dinall  inW^in^  wa^t  aIdiip  afTftcun]  in  33  cases;  tlio 
Iiirgc  iutcKtinv  utoae  in  tiS  ca»«s;  butb  tiiiiat]  and  lurffu  inteiitine  vrere  afleoted 
in  '2UU  cusc'K. 

Tlie  larg^  number  of  CEisea  in  which  the  vemiifarm  appendix 

vinti  tlje  site  uf  lUceralioii  isretuarktible,  but  u  '  p>erit,vplilitic  ubsceas,' 
the  result  of  perforation  of  the  appendix,  was  only  found  in  a  single 

in  IC  cai^es  in  which  peiToratioiii  of  n  tuberculur  ulcer  occurred, 
the  Bite  of  perforation  was  as  follows : 

Duurli-imtn       ,......,  2 

Jejunum .  0 

Ileum .  7 

Cii-ouui ff 

W-riiiifonH  appeiicVix      ......  1 

Gulun 1 

llwtuni 0 

16 

Peritonitift. — p4'rfnratton   of  the  intestine  may  be  followed 

liv  a<:uLe  suppurative  perituuiti?^,  or  chronic  poritoiiilis  may  bt 
]jresfnt  and  the  aion  of  inflammation  may  torrespoud  to  the  peri- 
toneal aspiTl  of  ulcers  which  may  or  may  not  have  perforated;  or 
the  lesion  may  be  ^^eneral  tliroughoiit  the  pi'ril-iineul  eaxity. 

In  one  of  the  cases  analysed,  puruU-nt  peiitoiiitis  occurred  from 
luiiercular  uli-eraiion  of  the  intcT^tiiK-  without  perforation. 

Amyloid  Disease.-  This  form  of  deguneruLiuu  is  of  connuon 
occurrence  in  the  chronic  vari^-ty  of  pulmonary  tuberculosis.  It 
was  present  in  iJ'2H  casea  a«  follows : 

Liver :it)  fi  I 

Splh*-i.                   .■<«  IM 

Ri<lm-j-s tin  ai 

SwiiiiBch f'<  1-8 

Imtstmcs    .         -        .        .                 .        .  17  at 

Liver. — Fatty  inlillration  of  the  liver  occurs  in  nither  more 
than  one-third  of  the  chronic  cases  ;  it  has  been  attributed  to  {a)  the 
reabsorption  of  the  fat  into  the  bluotl  duriiiK  the  ijrocess  of 
emaciation,  and  to  diminished  sccretiou  of  bile  avisiTii;  from  im- 
perfect digestion,  tlu-  fat  nbsorlnMl  bfln.u'  in  pari  priniariiy  expended 
in  the  formation  of  bile  iVreiirbsi ;  (/j)  lo  an  txce^siNe  protluction 
of  easily  oxidisitble  fat  by  the  Itvei- ;  (f)  to  an  accumulation  of  fat 
owin^  to  dcticicnt  oxidation  thron^diuat  the  body,  in  consequence  of 
the  disease  of  the  lungs. 
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The  exact  cause  of  tlie  accuniulaliou  of  Iki  in  Ihe  liver  wliilttt 
it  is  being  removed  fioiu  other  parts  of  the  boilv  has  not  so  fer 
been  ascertained. 

Tubercle  of  the  liver  is  more  common  in  chiUlren  than  in 
adnlts,  ami  in  thy  miliary  than  the  chronic  form  of  the  (iisease. 

It  ia  sometimPB  extremrly  difficult  to  rocopniBe  thr  presence  of 
miliary  tuberculosis  of  thtj  liver  with  the  nake<l  eye,  ami  wiieu,  ua 
is  not  iinconiinonly  tin;  cu^^e,  niilirtry  tuberculosis  and  cirrhosiH  are 
Msociated,  it  may  he  iinposBihle  to  do  so  without  a  microscopical 
exaniiiitition. 

Spleen. — The  spleen  is  the  seat  of  tubercle  in  only  a  small 
proportion  of  cases  (2"7  (»t-r  cent.),  miliary  and  caseous  lesions 
occurring  with  nearJy  equal  frequency. 

Kidney.  Tubercle  of  ihc-  kidney  in  association  with  the  sanie 
disease  in  the  lungs  nsually  nppeara  in  the  fonii  of  small  granula- 
tions in  the  cartex  and  pyramidal  portions.  More  extensive  infil- 
tration may  be  present,  and  caseatiun  may  have  occurred,  but 
the  large  *  scrofulous '  kidney  is  n  i-are  complication  of  chronic 
pulmonary  tuberculosi.*!.  althouj^'h  pukuouary  lesions  are  often 
present  at  a  lute  sta;;e  of  that  aSeeliou. 

Amyloid  tiegeneratioii  is  the  most  common  ronal  lesion.  It 
will  be  seen  from  the  abovt»  table  to  liave  been  prenent  in  (i'l  per 
cent,  of  the  cuswh  e\amititd.  No  direct  relation  exists  betwet-n 
the  other  forms  of  chronic  lirighfs  disease  and  the  pulmonary 
affection. 

Generative  organs.— Tubercular  diseitso  of  the  Kt^ncrative 
organs  in  the  male  is  rare  as  a  compiication  of  thu  pulmonary 
affection,  hut  the  epididyiriis  and  venicnt^  r^eminale??  should  always 
be  carefully  examined  in  ca^^e^  of  miliary  tuberculosis  in  which  the 
source  of  infection  is  doubtful. 

Chronic  caseoui*  disease  of  the  ovaries  ami  Fallopian  tubes  was 
met  with  in  2'7  per  cint.  uf  the  cases  analysed. 

Organs  of  circulation.  The  subject  of  tuberculosis  of 
the  pericardium  is  consitU-ri'd  in  the  chapter  on  general  Serous  Mem- 
brane Tuberculosis  {vUk-  p.  587). 

Chronic  valvular  lesions  were  met  with  m  HI  pur  cent,  of  the 
Brompton  Hospital  cases,  the  mitral  valve  Iteing  nmst  fit'qnently 
aBected  (17  irmes  in  20  cases).  In  500  cases  analysed  by  l)r.  Percy 
Kidd,27  exainple-B  of  chronic  endocarditis  wt're  found  (5*1  percent.). 
Cases  of  congenital  stenosis  of  the  pulmonary  orifice  not  infrequently 
develops  tubercular  dint^asi;  of  the  lungs. 

Glandular  system.  ETilar|[[e7iR'Mt  of  the  bronchial  ^'lands 
is  commonly  present  ((i^J  per  cent.),  and  in  11  considerable  immber 
of  cases  these,  and  also  the  mesenteric  glands,  are  cither  caseous  or 
calcarponw. 

Meninges  and  brain.  — Tubercidar  lesions  of  these  organs 
are  more  coinniou  in  cliildlumd  and  as  a  part  of  general  miUary 
infection  than  as  a  cnniplication  of  chronic  pulmonary  tuberculosis. 
U  ia  indeed  somewhat  remarkable  that  tubercularmeiiingitiH  shuTild 
■■Brely  occur  (JJ'S  per  cent.). 
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SYMPTOM ATOI.()<lV     IMIYSirAI.   SIGNS— DIAGNOSIS— 
I'UOUNOSIS 

S>iii»t(>iiittlvloftv 864 

MiiiliH  t'f  iiii-»?V 8M 

S,(  iii))ii>tnit 9S6 

Kxftiiiiiiiiiii'u  of  i>xp«<cioniliuu      ......  196 

HM|>i>Htinn    ...        .....>.  S06 

»t«U>  v(  th«  blood 870 

■"ulw 871 

PuiMlire  pv>i^m 371 

l'l|it>«U*Kl  M^tl»  .......      ST? 

(It  luWrouUr  iii61iration .  8*3 

Itf  noftcoiti^; ....  3TS 

0(  r^cuvfttu'ii  with  contraeUon     ......  S7V 

Ltt)i|;n<M^ *        .  S7T 

ISt-uUa-tuWtvukMta  ......  379 

t'Toinio^' S79 

Modes  of  onset.  -Thl^  varies  luueL  in  diffenut  cases.  Tbfr 
folk>*uv:  cliiiicai  ij.  tts  may  he  rtcogiiis*»i : 

I.  Iit^uiu-itt. — This  i?  the  most  ooiumon  fonn  in  whick  ib» 
diawksv  spiw&Tis  Thv  p&tieu;  is  titiier  unable  to  fix  dA&uts^  th» 
uine  when  las-  bt^stch  b«cam«^  &ffM:wd.  or  perfaapii  dfties  tke  attadk 
frutu  a  A4d  ol'  no  ooa^ual  »«« vricy  ur  firou  -mok  iilnoas  in  vUeb 
th«  luu^  were  not  app«renily  invoUt^.  Of  IsU-  it  has  been  ex- 
tmuelv  eonunoc  cc  tioJ  ihe  foliovin^  ^utemt-nt  in  kfas  ~ 

history  o{  ca^^  cf  p'iliii>>iia7T  ;aci«rculk>d5 :  *  The  p*t*^iit 

fiacB  aa  at&iclE  of  uiiiiieaza  in .  aoi  states  that  ba  ki 

feU  waU  $inc«  that  nme.'     Then  is  a  history  i?i  ^ndaal 
iMaatlh  ■»■  mil   oxu^k.  ^tpvcturauco.  and  emacaittno. 
Bay  Mv«  ^n  ^n^-nx  »i  ni^*..  ui<t  oc  «xi.'rtio€i  the 
pcohahlT  hi€^  •>  ihin.     Las  of  appcQA!. 
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anil  vomiting  after  food  often  form  a  prominent  feiiture  in  itn* 
hietor)-  of  such  CHsen.  The  tongue  may  ut*  fiirreiJ,  with  promiiK-ut 
red  pftpilln}.  If  the  temporaturL'  has  l*en  taken  in  the  afternoon  or 
eveninp.  it  will  probably  have  beon  from  0110  lo  two  degrees  above 
tha  noniiiil. 

2.  Bronchial  fatarrk  follotvcti  bij  cmphjsnna. — Tlie  cases  pre- 
senting tbiR  mode  of  onftet  are  Hcarcoly  lens  nimierouti  than  the 
former.  There  is  usually  a  history  of  repeated  attacks  of  brouchitil 
catarrh  or  of  acute  bronohilia;  eongh  may  have  been  present  in 
the  winter  for  some  year^,  and  then?  may  have  been  attacks  of 
<lyBpnuia,  with  wheezing.  KxpuctoraCion  ha>f  probably  been  pro- 
fuse, and  perhaps  occasionally  tin^'ed  with  blood.  The  date  of  the 
tultercnlar  infection  may  be  ill-dehned  or  marked  by  einaciatioti,  loss 
of  strength,  an  alteration  in  tlie  eharncttr  of  the  cough,  and  often 
by  the  occurrence  of  night  sweats.  In  iimuy  casi-s  jwtwntiiig  thi« 
mode  of  onset,  the  congh,  which  lias  prt*viou>tly  disappeared  in  the 
flumnier,  perBists  during  that  period  of  the  year,  aiid  the  more 
grave  symptoms  are  first  iioCic<.'<t  in  the  following  winter. 

8.  rUnritit  oti^eL  -In  these  cases  the  appearance  of  the  digeaao 
has  been  preceded  by  ore  or  more  attaek-i  of  pleurisy,  either  dry  or 
with  effusion ;  if  there  has  bei.'U  eifiision  the  tiiiid  nniy  have 
been  completely  absorbed.  In  sonic  ca.^ps  there  is  a  history  of 
pleuriBV  with  effusion  aHecting  lirst  one  sidn  of  the  cheat  and  after 
a  varying  interval  the  other,  and  iifti-i  both  attacks  completo 
absorption  of  the  fluid  may  hnvo  taken  pince. 

The  immediate  onsft  of  the  pulmoiiary  It-sion  is  generally 
markt>d  by  cough,  etuaciatioii,  pyrexia,  and  night  aweata.  In  such 
casea,  as  in  those  prcsonting  the  modes  of  onset  previously  dc- 
acribed,  there  is  often  a  history  of  liiborcular  disease  in  the  parents 
or  in  other  lueinbers  of  the  family. 

4.  llirm/ipioic  omfi.—\n  a  er-rtain  proportion  of  cases  the 
health  la  apparentty  hni  little  alTecteil  prior  to  the  oecurrenci'  of  pu 
attack  of  hiemoptysis.  This  attack  may  be  iiumediately  foUowt-il 
by  the  ordinary  symptoms  and  signs  of  the  disease,  or.  as  not 
uncommonly  happens,  the  attack  is  quickly  recovered  from,  and  on 
exouiination  of  the  chest  shortiy  afterwards,  few.  if  any,  defiuitu 
lesions  may  be  detected.  There  may  be  a  considcmbk'  interval 
before  another  attack  of  ha>morrhago  occur<,  but  after  a  time  the 
ordinary  symptoni;^  of  the  afVectioii  appear.  It  is  almost  certain 
that  in  many  cases  of  this  liind  there  i^  an  old  tubercular  K-sion  of 
the  lung,  and  that  tho  attack  of  hfpninptysis  apparently  marking 
the  onset  of  pulmonary  tuberculo.sis  lian  r«ally  been  preceded  by 
symptoms  which  have  either  escaped  the  notice  or  the  memory  of 
the  patient.  CaHea  presenting  this  iiiodif  of  onset  are  not  un- 
common in  young  men  whose  healtti  has  been  impiiireil  by  over- 
work, and  in  men  beyond  tniddlc-  age  in  whose  family  there  is  no 
history  of  tubercular  di-Hcase. 

5.  Lanjn^eiil  orur.t.  .\lthough  in  the  vast  ntajorily  (tf  cases  the. 
larynx  is  involve*!  seconJarily  to  the  hmg«,  the  organs  ore  sometimes 
Attacked  in  the  reverse  order.    On  this  point  few  who  have  had 
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extensive  experience;  of  the  disoase  are  in  doubt,  although  the  fact 
it;  admittedly  difficult  of  proof  in  any  given  case,  as  cbo  ahsenoe  or 
pulmonary  aigus  does  not  imply  the  ab»eucti  of  lesions,  and  iraoh 
signs  may  be  uoasked  by  the  chtinges  in  the  larynx.  It  is.  however, 
quite  certain  that  when  tnbercit1o»iH  in  present  in  both  situations,  the 
laryngeal  affection  may  be  severe  and  advanced  at  an  early  period, 
long  before  it  asnally  makes  its  appuarance. 

The  first  8}inptomB  complained  of  are  irritable  sensations  in  the 
larynx,  mucoid  expectoration,  and  cough ;  aubfinqucntly  the  voice 
becomes  hoarse  and  husky,  and  at  a  later  period  may  be  completely 
lost.  When  this  condition  is  suspected  to  be  present,  the  sputa,  or 
some  of  the  secretion  removed  from  the  lai^iix  with  a  brush,  shonld 
be  examined  for  bacilli,  an  they  may  be  presunt  in  the  ejL|>ecloration 
before  the-  appearance  of  any  signs  of  pulmonary  disease. 

Symptoms. — The  early  symptoms  are  included  in  the  fore- 
going description  of  the  modes  of  onset  of  the  diseaite.  Of  those 
which  attend  itn  course,  cough  is  the  most  prominent  and  tiie  one 
which  chielly  attracts  the  patient's  attention.  It  also  constitute*, 
oud  perha|>s  not  uimatundly,  his  guide  as  to  the  eSicacy  of  treat- 
ment. Cough  is  usually  present  at  an  early  period  of  the  illness, 
and  throughout  its  course  is  rarely  absent  for  any  lengthened 
period,  except  in  cases  of  complete  arrest.  At  first  short,  dry, 
and  •  hacking,'  it  is  soon  attended  with  expectoration,  and  ossomes 
the  character  observed  iiL  bronchitis.  It  may  be  present  at  intervals 
throughout  the  day,  but  's  commonly  most  troublesome  after  moaU 
or  unusual  exertion,  and  on  lyiiig  down  at  ni^ht  and  on  rising  in 
the  morning. 

Paroxysms  of  cough,  attended  by  difficulty  in  expectoration, 
fretjttently  give  rise  at  more  advanced  stages  to  vomiting  and  leave 
the  patient  very  '  short  of  breatli '  and  much  exhansted.  Cough  is 
often  followed  by  vomiting,  espociiiUy  if  severe  and  paroxysmal  in 
"Character,  as  is  often  the  case  when  cavities  contain  secretion  which 
is  expelled  with  difficulty  owing  eitlier  to  rigidity  of  tlie  cavity  wall 
or  to  the  contraction  of  the  bronchial  orifices.  Presauro  upon  the 
lower  part  of  the  trachea  or  main  bronchi  by  enlarged  bronchial 
glands  is  a  not  uncommon  cause  of  paroxysmal  cough,  especially  in 
children. 

The  most  important  points  to  notice  with  regard  to  the  cough 
ore,  whether  it  is  '  cflcctive '  in  producing  the  discharge  of  aeore- 
tinn,  or  only  '  irritative  '  in  character,  and,  so  to  speak,  useless  ;  on 
this  difference  the  treatment  of  the  symptom  mainly  depends. 

Expectoration,  as  a  rule,  occurs  e^rly  in  the  disease  ;  it  is  rarely 
absent  when  symptoms  have  been  present  for  as  long  a  period  as 
two  months.  The  excvplional  cases  include  examples  of  miliary 
tuberculosis,  caseous  consolidation  without  softening,  and  fibroid 
tubercnlQ>tis.  When  tul)crculo.sis  follows  chruntc  bronchitis,  expec- 
toration may  be  profuse  and  catarrhal  in  charartcr.  It  consists  at 
firat  of  clear  viscid  glairy  mucus,  but  this  may,  by  admixture  n-ith 
ealiva,  and  in  some  cases  independently  of  this,  acquire  a  water)' 
character ;    subsequently  small  grey  or  greenish  purulent  masses 
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the  alveolar  arniiiKf^iiient,  and  tii  ca.^es  of  rapiil  softening,  portions 
of  pulmonary  tissue  may  he  found  in  which  the  alveolar  strucmn; 
can  lit'  clearly  made  out. 

If  i^oine  of  the  thick  purulent  material  is  placed  npon  a  glass 
plate  about  four  inches  square  anil  compressed  into  a  thin  layer  l>y 
a  second  glass  plato  about  throt?  inchftR  square,  the  elastic  tisane 
on  ft  lilat'k  liiickfiround  appears  to  the  naked  eyt*  ae  grpyiah- yellow 
spots.  The  fnignient  may  then  he  removed,  placed  upon  a  micro- 
scopic slide,  ami  further  examined  {Andrew  CHark). 

AnothiT  method  in  common  nav  is  Fenwick's.  The  sputum  is 
hoiled  for  a  few  [uinittes  with  an  equal  vo!inne  of  a  solution  of 
caustic  soda  {'Zi)  grs.  to  the  ounce|,and  the  fluid  id  allowed  to  stand 
in  a  tall  conical  frl»-s8  for  twenty-four  hours.  The  seiiiinent  is  theti 
examined  niicroacojucally.  The  observer  must  be  careful  to  use  a 
silk  handkerchief  to  clean  the  slides  and  cover^Iassee.  and  not  to 
mistake  threads  of  cotton  or  squamous  epithelium  seen  edgewise, 
or  other  extraneous  materials,  for  elastic  tissue,  which  is  characterisfd 
by  ibe  wclhmiarked  outlines  and  peculiar  curve  and  the  alveolar 
arrangement  o£  the  fibres,  and  thtir  nccui'rence,  for  the  most  part, 
in  groups.  The  alveolar  aiTangement  of  the  Hbres  is  the  only  trust' 
worthy  appearance. 

Elastic  fibres  from  bront-hial  ulcerations  are  aaid  to  be  frag- 
mentary and  to  lack  the  curled  appearauce  of  those  from  the 
alveoli. 

The  presence  nf  elastic  tissue  in  the  sputa  is  absolute  proof  thht 
a  destructive  disease  of  the  lung  is  in  progress,  and  in  the  great 
majority  of  casea  in  which  elastic  tissue  iq  [(nnul  the  disease  is 
tubercular. 

The  lest  is.  howevt-r.  not  perhaps  so  nuieh  used  now  aa  fonnerly, 
owing  partly  to  thediHiculty  in  finding  the  fibres  when  iheexpectora* 
tion  is  profuse,  and  to  their  fi-etpient  absence  from  the  opiujue 
masses;  but  cliielly  to  the  mure  complete  information  obtained 
from  the  discovfry  that  the  sputa  contains  tubercle  bacilli. 

Ttihcrrlc  t'iuilli  are  found  in  the  sputa  in  tlie  I'roo.t  majority  of 
cases  of  the  disease,  mid  they  shiudd  be  souj^ht  for  in  every  case  iu 
which  thtrc  is  any  reason  to  suspect  its  presence. 

If  a  systematic  e^iamination  o£  the  sputa  for  bacilli  he  made  in 
everv*  case  of  t-liest  disease  of  any  ien[Jor[.ance.  the  observer  will 
certainly  meet  witb  many  cuses  in  which  they  are  absent,  although 
every  thing  pointed  to  ilie  likelihood  of  their  presence,  and  many 
also  upon  which  their  unexpected  discovery  throws  quite  a  new 
light. 

llepeated  examinations  should  be  made  before  tliL'  Fcarch  is 
abandoned,  as  they  may  be  discovered  afler  many  fiilures.  They 
have  been  found  by  many  observers  in  ihe  initial  hicmoptysis.  In 
purulent  w^rretion  from  vomica,  they  are  almost  invariably  pre- 
Bent,  and  may  be  iu  large  umnbers,  In  cases  of  fibroid  tuber 
culusis,  on  tbe  coniniry,  they  are  often  found  with  diiliculty  or  not 
at  all. 

It  has  been  clearly  estabhsbed  that  there  is  no  constant  relation 
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between  the  number  of  bacilli  in  the  sputa  tunl  the  activity  of  the 
disease,  but  when  rapid  softening  is  in  progreKs  they  are  ubuhIIj- 
present  in  large  ntimbei-s,  and  a  tendency  to  <iuie8cen<!e  of  the 
morbid  process  is  usually  accompanied  by  a  diniiniehed  discharge  of 
bacilli,  and  i^-ith  complete  arreat  they  may  bo  absent  or  there  may 
be  no  expocto ration. 

The  continued  presence  of  bacilli  in  tfie  sputa  doe&  not  appear 
necessarily  to  imply  that  the  disease  is  in  active  progress.  In  a  ca^e 
underobservationof  the  writer,  bacilli  have  been  present  in  the  expec- 
toration on  every  occasion  on  which  an  examination  has  been  made 
since  1882.  The  patient  has  during'  that  period  been  actively  at 
work,  and  has  generally  enjoyed  good  health  ;  heiscertainJy  as  well. 
if  not  better,  now  than  he  was  foui'teen  yeai'x  a^o. 

Variou.s  crystals  are  found  in  tubercular  sputa,  itlao  epithelial  and 
pas  cells,  blood  corpuscles,  and  many  organisms,  chiefly  the  various 
fomis  of  micrococci :  but  their  presence  is  as  yet  of  Little  chnical 
importance  as  compared  with  that  of  tubercle  bacilli  and  elastic  fibres. 

A  diminution  in  the  amount  of  the  sputuni  ajid  the  absence  uf 
the  purulent  character  are,  speaking  generally,  signs  of  tesseneti 
acti\'ity  of  the  disease,  and  when  complete  arreat  has  occurred  there 
may  be  either  none,  or  only  so  much  on  rising  in  the  mornhig  as 
is  often  expectorated  by  persons  who  consider  themselves  to  he  in 
good  health. 

PaiH  in  the  chest  is  a  common  symptmn.  It  tsiaore  often  referred 
to  the  infra-  or  nupra-claviciilar  regions  than  elsewhere,  and  in  such 
cases  usually  indicates  the  presence  of  disease  in  the  uuderlyinj^' 
pleura  or  SuDg. 

Complaint  is  often  made  of  pain  or  tenderness  about  the  apex  of 
one  lung  or  over  the  pectomi  ref^ion  when  the  morbid  process  is  in 
a  very  early  stap;e,  even  before  any  objective  signs  aie  present,  and 
such  a  complaint  should  never  be  re^gardi-d  Hghtly  in  tases  when- 
there  is  reason  to  suspect  tubercaloais  of  tht^  lungs  from  thf  gent-ral 
symptoms,  although  trustworthy  physical  sigTis  are  absent.  I'aiji 
in  the  lower  axillary  or  submammary  regions  is  generally  due  to 
locttlisetl  iDfiammation  of  the  pleura,  or  to  the  stretching  of  adhesions 
during  cough. 

The  contiactinu  of  an  apex  cavity  niny  be  accompanied  by  puin 
from  the  changes  in  the  pleura  which  almost  invariably  attend  such 
a  condition.  Very  severe  pam  in  the  supraspinous  region,  or  at  a 
lower  level  in  the  hack,  umy  be  due  to  extension  of  the  diseaw- 
through  both  layers  of  the  pleura,  previously  adherent,  and  the 
formation  of  a  burrowing  sinus  in  one  or  more  intercostal  space?. 
Such  a  condition  is  not  uncommonly  present  post  mortem  in  ucute 
cases. 

The  importance  of  pain  as  a  symptom  of  the  occurrence  of 
pneumothorax  is  emphasised  in  the  chapter  on  that  subject  [riih 
p.  688). 

Eespinitson. — The  breathing  is  quickened  in  proportion  to 
the  area  of  lung  involved  and  the  rapidity  with  which  thn  diseas*' 
is  extending,  but  ui  almost  all  cases  the  rate  is  above  the  noriuaL. 

It  B 
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As  &  rule  it  increases  in  fTecjtiency  ^'ith  the  evening  rise  of  tem- 
perature, but  there  is  a  less  deiinite  correapondenoe  between  the 
respiration  and  the  deqree  of  fever  tlian  between  tlie  former  and  the 
pulse  rate.  The  vtina-cions  between  the  rate  of  the  ptilse  and 
the  freiiueucy  of  respiration  are,  hontever,  so  extreme  that  Uie 
obsprvation  of  the  pulse-rofipiration  rutin  is  of  comparaiively  little 
value. 

State  of  the  Blood. —The  state  of  the  hlocd  in  pulmonary 
tnbercalosis  has  been  investigated  by  Ktein  and  Krhniann.'  Lenco- 
cytosie!  has  been  observed  in  tuberculosis  under  the  foUoiriDg 
conditions  : 

1.  Cavities  in  the  lung. 

2.  Inflammatory  processes  at  the  end  of  a  case  of  phthisis. 
8.  Chronic  suppuration  following  on  caries. 

4.  Tuberculous  byperphtsin  of  glands  without  much  destructive 
change  in  the  lung, 

Tht>  authors  found  that  in  the  early  staK^s  and  with  limited 
lesions  leueocjtosis  was  absent.  Leucocytosis  increased  with  the 
occurrence  of  softening  in  tuliercular  foci.  When  tibroid  le^iiona 
predominated  leiicocytosis  was  absent.  Leucocytosi^i  appears  afttr 
hfeniopty!<i&  (as  after  all  forms  of  hieiuorrhiige),  but  subset] iiuntly 
disnppears. 

They  ascribe  the  occurrence  of  leucocytosis.  not  to  the  action  of 
the  specific  orgtmisin  of  tubircntosis.  but  to  a  secondary  infection  by 
various  viriilptit  bacterin  and  micrococci  which  Wds  to  the  breaking 
down  of  the  lung.  They  agree  with  Maragliiino  that  the  phenomena 
of  the  *  hectic '  stage  of  tuberculosis  havt^  nothing  to  do  with  tnber- 
OuloUH  infection,  but  are  to  be  ascribed  to  the  action  of  streptococci, 
staphylococci,  and  other  orgamsnis.  The  writer  bus  expresiied  hia 
distent  bam  this  view  plscwhere  ( cute  p.  324i. 

Cabot's^  conclusions  as  to  the  state  of  the  blood  in  tuberoaloois 
are  a*(  follows : 

1.  The  red  corpusclfs  are  u'*ually  normal. 

2.  The  hieinoglohiu  is  dimmished. 

H.  Roth  red  corpuscles  and  haemoglobin  are  in  some  casM 
diminished. 

4.  The  leucocytes  undergo  no  changes  in  character. 

As  to  the  occurrence  of  leucocytosis  in  pulmonary  tubercu- 
losis, his  statements  agree  iu  the  main  with  those  of  Stein  and 
Krbmann. 

1.  In  the  early  stages  tbf  white  corpuscles  are  normal. 

2.  After  an  atlnck  of  hn-nioptysis  they  are  increased. 

8.  If  cavities  are  present,  there  is  no  leucocytosis;  if  increased, 
there  is  no  cavity. 

4.  With  extensive  infiltration  of  the  lungs  (tubercular  pneumonia) 
there  may  be  marked  loucceytoRia,  hut  this  is  not  invariable. 

5.  In  fibroid  tuberculosis  there  is  no  intTtase  of  leucocytea. 

•  Deut.  Arehiv.filr  Klin.  .Vrd.  Dne^mhet  1SR5. 

»  Yearbook  o/  Treatment,  1B97,  p.  4S.  Dr.  Bchorstein. 
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0.  If  fevcT  is  abyent  there  in  no  kucocylosif..  If  pyrexia  is  dui' 
to  the  pFE^.scnoe  of  pyogenic  oi^aniKni^,  then-  i.<t  an  increase  in  the 
white  corpUMles;  if  not,  thtre  is  no  leucoL'yLosiit. 

Dysptuf-a.^ln  cases  of  cbronic  tubc-rculows  the  pattcnt  generally 
admits  tliat  he  is  *  short  of  breath  '  nn  (txertinn,  but  them  in  rarely 
a  subjective  8«n»ationoftlyspna>a  until  tuwHrdii  tlie  end  of  the  disease. 
unless  emphysema  has  prccefled  tuberculosis.  L't^entdyspmea,  apart 
from  evidence  of  very  extensive  iliseasf,  should  always  RiiggcRt  tho 
presence  of  miliary  tuberculosis  of  the  previously  uuitfTecLeil  partu  of 
the  lungs. 

Patientii  of  Uie  neurotic  type  often  prei^ent  this  symptom  in  an 
unusual  decree. 

Pulse.^.\n  increase  in  the  pulse  rate  is  generally  present  when 
the  disease  is  exteniling  and  there  is  considerable  pyrexia,  but  the 
frequency  of  the  pulse  Ih  influenced  tnore  by  the  strenpth  of  the 
patient  than  by  the  deRree  of  ft-VL-r  (Wilaoti  Fox).  .\s  a  rule,  how- 
ever, a  stow  pulse  is  associated  vnth  a  moderate  degree  of  pyrc-xin. 

The  pulse  rate  falls  after  1)  i\M.  and  rines  generally  in  the  morn- 
ing after  5  a.m.  (Kdward  Smith).  Wlbon  Fox's  obsurvations  show 
that  the  quickest  pulses  were  usually  observed  in  the  morning. 

In  the  later  stages  of  the  chronic  dlsf^ase  the  pulse  is  usually 
very  rapid  and  of  low  tension,  iind  attucks  uf  pseudo-angina  atid 
of  palpitation  are  common.  The  latter  are  especially  obson'ed 
in  patients  with  marked  retmction  of  the  left  ]ini<;  (Powell). 

A.  rapid  pulse  with  a  low  teinpeniture  is  usually  a  sign  of  ex* 
haustion. 

Emaciation.  —  So  lon^'  a-*  ihe  morbid  proctfsw  contijiues 
active  the  patient,  generally  speakin;.;,  loses  weight,  but  it  is  not 
uncommon  in  hospital  patients  for  a  moderate  inciease  of  weight 
to  accompany  for  a  time  an  extension  of  tlu'  disease.  This  is  ti 
]iatunil  result  of  more  abiindniu  fond  and  improved  Hurrouudings, 
and  usually  only  continues  for  a  short  period.  Should,  however, 
no  favourable  change  then  occur,  the  weight  previously  gained  in 
lost  and  emaciation  progi\ts:je><. 

Quiescence  of  the  morbitl  process  or  its  arrest  i«  usually  followed 
by  an  increase  of  weight. 

Loss  of  weight  tjiay  tiike  place,  although  pyrexia  is  absent,  in 
chronic  cases  utlL'tiik'd  by  a  failure  of  vital  jiower. 

Digestive  syBtenn.--Tiie  onset  of  the  disease  is  freipiently 
ACCompaiiiud  by  loss  of  appetite,  thirst,  and  signs  of  gaijtiic  cutarrh, 
«ad  during  its  course  disonlers  of  digintion  ^fent^rally attend  periods 
ofincreascii  activity  of  the  morbid  process.  As  a  general  rule,  if 
the  ajipeiitt  is  good,  digestion  is  miinipiiired,  ami  vur  vfiw. 

The  tongue  is  often  covired  with  ;i  ihiu  fur  and  dotted  with  red 
papillie,  or  a  thin  white  fur  niny  lie  pre.neiit  over  certain  areas, 
whilst  the  remainder  of  the  tongue  is  clean  and  the  uiucus  meiu- 
brane  looks  red  and  irritable.  Wlien  gastric  symptoms  are  promi- 
nent the  tongue  may  be  thickly  coated.  .\n  atonic  condition  of  the 
digestive;  organs  is  usually  ai:conipaiiied  by  a  largo  pale  flabby 
tongue  with  its  edges  marked  by  the  teeth, 
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In  the  later  stagoH  of  tlie  disease,  wheo  there  'm  continuous 
pji"£!xia  (jf  u  remittent  type,  aud  when  possibly  ulceration  of  tho 
iiUestino  is  {irtdsent,  ihe>  tongue  is  ofteD  red,  raw,  (\v\\  and  fissured. 
When  the  tonj^'iie  is  completely  free  from  fur,  red,  a,nd  deeply 
marked,  by  transverse  fissures,  it  is  important  to  ascertain  that  this 
is  lint,  a,a  it  may  be,  its  normal  condition,  a^^,  owing  to  stich  a  pos- 
sihility  having'  heen  overlooked,  we  huve  known  very  erroneous 
inferences  drawn. 

Vomiting  is  a  common  symptom  in  the  later  stages  of  the 
dise-jLse,  bnt  it  miiy  occur  at  qnite  an  early  period,  even  before  the 
appenrance  of  any  well-anarhed  physical  signa  in  thelunss.  Wben^ 
as  iH  frt'qncntly  the  caso,  it  only  occurs  after  a  severe  paroxysm  of 
cough,  it  may  be  unconnectert  with  any  disorder  of  difj^estitin  ;  but 
iluriuK  periods  of  active  chan{.,'e  in  the  luuga  vomiting  U  apt  to 
occur  filiortly  after  meals,  and  may  then  possibly  be  due  to  an 
irritant  lenion  of  the.  pneiimogastric  nerve. 

The  early  stages  of  the  disease  and  periods  marked  by  digestive 
disturbances  may  be  attended  by  constipation,  but  thiB  is  not  as  a 
rule  a  marked  symptom. 

Uiarrhtt'u  may  appear  early  in  the  diaeaKt,  and  in  some  caaea  it 
ocewri  duriiisr  its  course  from  slight  caust-si,  such  ae  errors  in  diet. 
aikd  pasHes  nlT  under  apprniiriate  treatment.  Wben,  however,  aa  is 
more  commonly  t}ie  caae,  it  iirst  appears  at  a  late  ytage  of  the 
disease,  it  in  generally  an  indication  of  the  presence  of  ulceration  of 
the  intestine.  ]t  in  not  ueceHwarily  proportionate  in  sieveriiy  to  the- 
e\tcnt  of  the  lesions,  and  may  be  absent  in  cases  attended  by 
widesprcful  ulceration  of  both  the  smalt  and  large  intestine. 

When  there  are  sipjns  of  the  pretence  of  amyloid  disease  of  other 
YLgceriL,  diarrhcea  may  Ije  due  to  a  similar  condition  of  the  intestine. 

Pain  and  teiiderneas  on  pressure  may  accompany  ulceration  of 
the  bowel,  but  it  is  rarely  severe,  and  may  be  slight  or  absent  in 
cases  attended  by  severe  diarrhu-a. 

Htemorrhage  from  the  bowel  is  an  event  of  mre  occurrence. 

Fistula  in  mto  occurs  far  nsore  froqnoutly  in  males  than  females, 
being  indeed  exceednigly  rare  in  the  latter  i*ubject8.  It  may 
precede  the  development  of  obvious  tuberculosis,  but  &s  a  rule 
It  fonns  after  the  disease  has  made  considerable  advance  in  the 
lun^a. 

In  j^uch  Citj;es  it  in  extremely  probable  that  a  tubercular  ulcer 
has  precfded  the  listuia.  On  reference  to  the  table  given  on  p.  ,S02 
it  will  bi"  observed  that  tubercular  ulceration  of  the  rectum  was 
fonnd  in  ii  out  of  .S2!l  cases  examined  post  mortem,  or  in  13G  per 
cent. 


rilYSIC.\T.   SIGNS 

The  signs  present  in  thi^  early  iJeriod  of  chronic  pulmonary 
tuberculusia  must  uecesnarily  be  interpreted  according  to  our  know- 
lelge  of  its  morbid  anatomy,  although  httle  is  certainty  known  of 
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the  exact  relation  between  the  patholo^'ical  conditions  tind    the 
physical  signs  which  mark  this  stage  of  the  disease. 

Kotwithataiiding  this  fiict,  the  anatomical  basis  in  tbe  inr>Ht  con- 
venient  for  purpoaos  of  dftscription,  and  we  shall  consider  the  eifftis 
which  ait«nd  (a)  the  sta^'e  oE  intiltrH.tinn,  <b)  tbe  ttoftening  of  the 
tubercular  le^on,  (c)  the  formation  of  a  cavity,  and  (d)  the  contrac- 
lion  of  a  ca\-ity,  in  the  above  order. 

Si^ns  attending  tubercular  infiltration.  Inapeo- 
tion.— Tile  chief  piirts  towhiuli  utteiilion  should  Ijt  directed  are  tlie 
«npra-  and  infra-clavicular  regions.  At  a  vrry  oarly  pcrioilnntliinft 
definite  may  be  ubserved,  bub  if  the  urea  of  tim  lun^  ufTecttiil  in  uf 
some  extent  the  expansion  of  the  upper  part  of  the  cheat  on  tbe 
■corresponding  side  is  diminished.  This  is  ofton  moro  noticeabh'  if 
the  observer  stands  bebiiid  the  paliunt  and  loiiksoMT  hi.s  ahoidilers, 
or  if,  when  sliinding  in  front  of  th<;  pntient.  he  placeH  hiB  thumbs 
apon  tl]0  second  ribs  below  the  clavicles,  and  fixes  his  eyes  upon 
his  thumbs  while  the  patient  breatheH  flet^ply. 

Palpation.^Cbatifi^es  in  the  vocal  frtmitus  are  of  great 
importance  in  determining  the  prpscnco  of  disease  of  thi-  apox  ni  an 
-early  stage.  Benpath  thf-  rij^ht  clavicle  tlie  vocal  fremitus  is  nnr- 
maily  mure  dit^tiiict  than  on  thi-  \i;h,  and  the  trained  band  aijquires 
a  stwidarrl  by  which  variations  from  tho  normal  are  judged. 

If  the  vocal  fremitus  is  pijual  on  tbe  two  ftidew,  and  well  marked, 
it  la  probably  inci'eased  at  the  left  apex,  and  a  presumption  arises 
that  the  loft  upper  lobe  is  the  scat  of  disease.  If  tho  fremitus  is 
more  marked  at  tb^  left  upex  than  the  right,  the  presiLmption  that 
the  left  upper  lobe  is  alTected  is  still  stronger.  If,  on  the  other 
hand,  the  vocal  fremitus  beneath  tho  clavicles  is  e<|ua],  but  less 
marked  than  unrmal,  probably  the  voice  cnnjuction  i^;  thtninishwl 
al  the  right  apex,  and  the  condition  of  the  right  upper  lobe  must  be 
carefully  investigated  in  tlu^  further  course  of  the  exanunotion. 

Percussion. — In  the  early  stage  a  flight  diflerence  in  the 
perciiyaiou  note  may  sometimes  be  elicited  by  tapping  the  clavicle^^, 
•when  elsewhere  a  difference  is  unappreciable.  Resonancf!  may  not 
extend  so  high  above  the  chixirle  do  one  side  as  on  the  other,  or  :i 
slight  difference  in  the  percnaaion  note  on  the  two  aides  may  (udy 
be  present  when  the  breath  is  held  after  a  deep  inspiration,  owing 
to  the  lesser  amount  of  air  which  enters  the  affected  lung.  I*'irru 
percuttsion  in  the  supra-spinous  fosifie  will  ofti'n  elicit  a  <lull  note 
when  tbe  evidence  obtained  from  the  examination  of  the  front  of 
the  chest  is  doubtful. 

Auscultation.  Normally,  the  respinitor>'  murmur  is 
slightly  higher  pitcla-'l  on  the  riglit  side,  anil  e\i»iTation  is  rather 
more  prolongpd  ;  but  tfm  breatli  sounds  may  be  lironcliial  beneath 
the  right  clavicle,  when  ihire  is  no  disease  at  the  ajiex  of  the 
right  lung.  This  in  a  fruitful  fiouree  of  error  in  diagnosis,  one 
of  the  moat  common  mistakes  of  an  inexperienced  auscultator  being 
the  discovery  of  a  cavity  at  thin  site  when  no  legion  of  any  kind  i-; 
really  present, 

It  is  difficult  to  nmke  an  abaolnte  statement  as  to  the  condi- 
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tion  of  the  breath  sounds  at  thia  stage^.  They  are  varionsly  stated 
to  ho  harsher  than  normal  and  weaker  than  nonnttl.  There  is 
{iruliably  considf^rHble  variation  in  thiet  respect;  but,  as  a  nile,  the 
harah  wavy  hroath  sound  with  prolnnped  expiration  precedes  the 
stage  of  feeble  breathing.  In  trie  latter  condition  there  i»  little 
difficulty  in  arriving  at  a  correct  diagnosis,  as,  when  the  hreatli 
eoiuid  is  feeble,  adventitious  sounds  can  usually  he  elicited  by 
making  the  patient  cough,  whereaa  with  harsh,  wavy,  interrupted 
hreathmg  rales  are  generally  absent.  It  ntay  ufteu  be  noticed  that 
when  the  breathing  above  the  clavicle  and  immediately  below  it  is 
feeble,  the  breath  sounds  in  the  second  and  possibly  in  the  third 
iiiterBpace  present  the  harsh,  wavy,  interrupted  character.  In  such 
cases  it  is  certain  that  the  area  of  most  advanced  disease  underlies 
the  site  of  feeble  breathing. 

Ill  neurotic  subjects  wavy,  inteiTupted  breath  aoands  do  not 
necessarily  indicate  disease,  and  the  condition  is  then  hilateraJ. 
Conduction  of  the  voice  and  alsu  of  the  heart  soundu  to  the  apex  in 
facihtated  by  consolidation  of  the  luny,  and  this  iacreitj»e  of  vocal 
resonance  may  he  pieseut  when  the  area  of  disease  is  limited. 
The  presence  of  a  systolic  murmur  in  the  suhclnvian  artery  is  not 
a  sign  of  much  value  in  doubtful  cases. 

As  the  area  affected  liecomea  more  densely  infiltrated,  the  breath 
sounds  become  hifrh  pitched  and  acquire  a  bronchial  or  blowing 
character,  which  is  pmsent  both  on  inspiration  and  expiration ; 
bronchophony  miiy  now  be  audible.  The  breath  stnuid-s  over  the 
posterior  apex  of  the  lower  lobe  may  be  harsh  or  bronchia!,  indicating 
that  infiltration  is  in  pro^rews  there. 

When  the  breathing  in  feeble  at  one  apex  it  is  often  puerile  over 
the  opposite  upper  lobe  from  intreaserl  functional  activity  of  the 

Eart  a  favourable  condition,  the  pre?ence  of  which  shauld  aln'ays 
e  looked  for.  In  .-jucIi  cases  error  as  to  the  .«ite  of  the  disease  ia 
not  unL"Ot[iinon.  tlie  fci-ble  breath  sound  bcin^'  overlooked  and  the 
significance  of  the  harsh  ^ouiid  niisniterpretrd. 

Increase  of  functional  attivity  is  indicated  by  puerile  breathing, 
increasi-d  expansioUj  and  possibly  jdso  by  eulargement  of  the 
part,  whilst  a  harsh,  wavy,  interrupted  breath  sound,  from  which 
tlie  vesicular  quality  is  absent,  and  diminished  expansion,  are 
signs  of  the  presentee  of  disease. 

Aflrmtitimni  sousuls  are,  as  a  rule,  absent  at  the  earliest  period, 
the  first  tn  iippear  lieing  fine  '  dry  "  rales,  often  heard  only  with 
deep  inspirfttion,  and  t)ien  limited  tn  a  singU-  rale,  or  perhaps  three 
or  (our  such  sounds  may  lie  heard,  possibly  only  whilst  tlie  patient 
coughs. 

This  rate  is  not  so  tine  as  '  crepitation  '  (the  '  hne  crepitAtinn  ' 
of  pneumonia,!,  and  when  several  .sncti  r:ih'S  are  prest-nt  the 
indi\idiial  crackles  are  not  separated  by  ei|unf  intervals  as  in  the 
crepitation  of  [meinnonia.  Thu'serjilesmay  disappear  if  the  diae&si- 
becomes  arre,'»ted  at  thi.s  slaye.  but  as  a  rule  thej'  pass  at  a  later 
period  into  sounds  of  a  'olickinti'  chftracter,  audible  Iwtb  on  mapira 
tion  and  expiration,  but  more  distinct  during  the  former  act. 
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In  doubtful  rases  one  ehould  never  omit  to  note  tho  eifcct  of 
cough  ill  the  production  of  riileB.  A  cureful  examination  of  tho 
uupra-spiuous  fo^aa'  is  aH  uL'ee»sary  in  all  casein  as  of  the  supra-  tind 
infra -clavicular  rtgion-s  ;  the  Htgns  in  this  situation  often  ahnw  that 
the  disease  is  mort  iidvanced  on  the  posterior  aspect  of  i}ib  Uing. 
and  a  poctitive  diagucjsi^  may  olten  be  mud^  after  un  cxaiiiiuiiition 
of  this  rfffion  whtn  thti  iuvestigiition  of  the  front  of  the  rhprtt  has 
yielded  doubtful  result!^. 

The  signs  aljove  described  may  never  develop  into  those  whicb 
mark  the  second  siaj;^^  of  tho  pathological  proceaa.  Post-mortem 
and  clinical  experience  aSurd  abundant  pruuf  of  the  frequfiucy  of 
arrest  of  the  disease  in  the  stage  of  infiltration. 

When  arrest  has  occurred  the  breath  Bounds  at  the  apex  are 
usually  weak,  and  rfiles  aru  absent.  The  k»iuii  coutracta  ficjui  the 
formation  of  fibroid  tissue,  emphysematous  buUte  are  furmed,  the 
surface  of  the  lung  becomes  puckered,  and  the  peroussion  note 
more  resonant. 

There  is  usuaUy  little  if  any  retraction  of  the  upper  part  of  the 
choBt  with  arrest  m  this  stage. 

Softening  of  the  tubercular  lesion.— The  altered 
character  of  the  adventitious  sounds  affoida  the  first  evidence  that 
the  process  of  poftening  lian  commenced.  The  niles  become  more 
numeront<,  larger,  and  more  '  Jiquid.'  Tliey  are  variously  termed 
'  clictiH,'  medium  sized  and  large  crepitant  riilea,  moist  crepitation 
and  humid  crackle. 

Signs  of  softening  may  also  poflsibly  be  detected  at  the  apex  of 
llie  lower  lobe,  and  thi?  area  of  infiltration  along  the  iiiterlobui' 
fceptum  will  have  eMendcd. 

The  breath  sounds  are  now  hi^h  pitched,  blowing  or  bronchial, 
and  the  vesicular  quality  may  be  rjuitt^  lost. 

Tho  vocal  rt'sonance  is  increased,  and  bronchophony  or  even 
pectorilo(]uy  may  be  present. 

The  formation  of  a  cavity.^Thc  prucci^s  of  softening 
gradually  mergts  in  chronic  cases  Into  that  of  excavation.  A  case 
which  has  but  recently  advanced  to  this  stage,  ami  in  which  fibrous 
changes  are  only  present  to  a  moilorate  degree,  may  preBeiit  some 
or  all  of  the  following  signs  : 

Iiittjieclioit. — The  point  of  thf  dhouliter  is  depressfd  and  the 
scapula  and  clavicle  are  prominent,  thr  aupra-clavicular  and  supra- 
gpinoua  fosate  are  sunken,  the  pectoral  ifjfion  is  flattenet!.  and  the 
first  and  second  intcrtoatal  spaces  are  wide  and  deep  ;  thort-  is  a 
well-marked  difference  of  expansion  on  the  two  aiden.  With  disease 
at  the  left  apex,  the  cardiac  impidsL*  may  be  slightly  displaced 
upwards. 

Paipathn. — Vocal  fremitus  is  markedly  increased  both  in  tioiit 
and  in  the  supraspinous  fosss'. 

PcrCM-saioit,  The  note  is  either  high  pitohcii  and  wooden  or 
has  a  tubular  or  tympanitic  quality.  A  tubular  note  gene- 
rally indicates  that  the  cavity  is  surrounded  by  consotitlatnl  lung. 
A  cavity  of  large  bize,  with  thin  walls,  in-ar  to  tin-  surface  of  the 
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lung,  may  give  the  nracked-pnt  sonni)  on  foreible  percussinn  daring 
inspirtition.  tlit'  patient' b^  iiioull]  beicj^if  open  at  the  time. 

The  percussion  note  may  indicate  some  degree  ot  enlargement 
of  the  upper  !o1m?  of  the  opposite  hing. 

Ansndtatiim.—'Thb  typical  breath  souinl  is  termed  caveraoiiii, 
the  expiratory  sounil  hv'm^  lower  pitched,  more  hoUow.  aiid 
more  prolongofl  than  the  iuBpiratory.  It  may  hp  metallic,  and  with 
a  large  cavity  luuv  present  the  aniplioric  character. 

In  aome  casQf*  over  a  large  cavity  the  iireatli  sound  is  absent, 
or  it  may  be  absent  in  the  first  interepace  btit  distinctly  cavernous 
bf^low.  During  or  after  cough,  however,  the  nature  of  the  condition 
usually  becomes  clear. 

The  typical  aiiventitious  sounds  are  metallic  or  eoarae  ^rgling 
rales ;  Ehey  re'|iure  for  their  production  uir  anil  fluid  in  the  cavity 
and  a  patent  bronchus,  conditions  which  are  usually  present  io  casta 
in  the  stage  here  descrilied.  UTiles  produced  in  the  neighbourhood  of 
a  cavity  may,  however,  acquire  a  metallic  or  *  echoing '  character. 
"With  a  thin-walled  cavity  the  iHist-tussive  suction  sound  may  be 
beard. 

En'dence  of  excavalimi  niiiy  also  he  found  at  tlie  apex  of  the 
lower  lobe  of  the  limf?  primarily  affecti-d,  ami  of  atilt  niorc  extensive 
infiltration  with  softening  in  that  lobe. 

Pectoriloquy  of  botli  varletiefi  in  common,  but  it  uiay  be  here 
remarked  that  whisperiiift  pectoriloquy  ia  one  of  the  most  fallacious 
signs  of  tlip  presence  of  a  cavity. 

Signs  of  excavation  with  contraction. — The  signs  of 
a  chronic  contracted  cavity  at  the  apt!.i  of  one  lung,  with  iuduration 
around  and  marked  thickening  of  the  pleura,  are  as  follows  : 

Ins}>fctia;t. —  Tht*  upper  part  of  the  chewt  is  Qsually  much  con- 
tracted, and  there  may  be  some  degiee  of  curvature  of  the  spine. 
Expansion  may  be  absent;  the  interspaces  are  depressed.  In 
disease  of  the  left  upper  Inbe  the  heart  may  be  markedly  displaced 
upwards  and  slightly  outwards,  and  the  impulse  may  be  seen  and 
felit  in  the  third  left  interspace  or  even  higher.  If  the  lower  lobe  is 
also  contracted,  the  ape\  bent  may  be  in  the  left  axilla.  With 
contniction  of  a  cavity  in  the  right  upper  lobe  the  heart  may  be 
displaced  to  the  right,  and  may  lie  wholly  to  that  side  of  tlie 
stemmn.  The  displacement  is  less  marked  if,  as  sometimes  occurs, 
there  is  great  compensatory  enlargement  of  the  right  middle  lobe. 
With  a  contracted  c^ivity  at  the  left  apex,  pulsation  may  be 
ohsen-ed  over  the  cardiac  area,  owiiig  to  the  heart  hanng  been 
either  uncovered  or  displaced,  and  also  close  to  the  sternum  in  the 
second  and  third  left  interspaceg  from  uncovering  or  displacement 
of  the  pulmonary  ai-ter)\  or  uncovering  of  the  auricular  appendix. 

Pi'rt7(.vvio7j.— There  ia  high-pitched  wooden  dulneas  over  the 
site  of  disease  from  thickeniug  of  the  pleura  anil  induration  of  the 
lung,  and  marked  increase  in  the  sense  of  resistance.  The  en- 
largement of  the  ap|)osite  upper  lobe  may  be  shown  by  the  fact 
that  there  is  resonance  on  percussion  for  two  inches  or  mor« 
beyond  the  mid-atemal  hne  towards  the  disea»;od  eide. 
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Auscultation. — There  may  be  complete  absence  of  breath  sound 
in  front,  but  if  the  arm  is  r&i<;ed  nnrl  the  end  of  the  titetho 
scope  plnced  at  i\w  a.|>e\  of  the  axilla  cavernous  brtatbiti^'  will 
generally  be  detected.  The  canty  will  probably  be  dry,  and  there 
may  he  no  adventitious  e^und^^.  If  there  ar<-  any  they  are  of  n 
metallic  quality. 

The  impube  of  the  displaced  heart  may  cause  a  systolic  '  air- 
wave ■  murmur  in  the  cavity  {vuie  p.  67),  and  the  murmur  may 
be  audible  in  the  trachea  or  ntonthr  or  even  at.  a  distance  from  the 
patient  when  hia  mouth  is  open. 

>Vith  a  contmeted  cavity  at  tho  left  apox,  a  loud  Bystotic 
murmur,  due  either  to  displacement  and  compression  of  the  pul- 
monary artery  or  to  rtiirrowing  of  the  subcla\'ian  artery,  may  ho 
beard  in  the  first  and  second  left  interRpaces.  The  writer  hjia 
known  snch  a  case  to  be  regarded  for  Home  time  as  onp  of  valvular 
disease  of  the  heart- 
There  may  now  be  evidence  of  contracted  cavities  surrounded  by 
induraterl  tissue  in  the  correspond  in;;  lower  lobe. 

If  the  change  in  the  opposite  luii^^  is  chiefly  emphyseiuatons. 
the  breath  sound  over  the  upper  lohe  will  he  weak  ;  if,  on  the  other 
hand.  a.i  is  commonly  the  case,  it  iw  in  part  at  least  bypertrophic 
and  associated  with  increased  functional  activity,  the  breath  sounds 
there  wtlt  be  bareh  and  expiration  will  be  prolonged. 


DIAGNOSIS 

The  recognition  of  the  disease  has  been  much  facilitated  by  the 
discovery  of  the  bacillus  tubeiTukisia.  In  all  eauea  of  doubL  llie 
diagiLOsi.^  is  rjreatly  inHui-nceil  by  the  results  of  the  examination  of 
the  sputa. 

The  presence  of  tubLTcle  bacilli  in  tbe  sputa  is  conclusive,  and 
now  that  we  arc  pro\ndetl  with  an  abaoluts  positive  test  of  the 
tubercular  nature  of  a  pulmonary  lesion,  the  use  nf  tbia  method  of 
■  examination  should  be  considered  necessarj"  in  all  cases,  no  matter 
how  clear  may  bo  the  indications  derived  from  the  clinical  history 
and  the  physical  examination  of  the  chest. 

in  Home  crises  repeated  examiniitinnH  of  the  sputa  are  necessary, 
as  bacilli  may  be  absent  at  some  period  in  all  forms  of  the  disease, 
except  perhaps  in  cases  accompanied  by  active  softening. 

In  a  case  uf  extensive  disease  of  the  larynx,  considered  for  some 
time  by  moat  competent  observers  to  be  certainly  tubercular— a 
view  the  correctness  of  wliirh  was  n-ndered  extremely  probable  by 
the  presence  of  obvious  signs  of  a  lesion  ai  the  apex  of  tbe  right 
lung-  repojited  examination  of  tbo  sputa  for  tubercle  bacilli  i;'avo 
negative  results.  The  use  of  this  test  had  not  at  first  been  con- 
sidered necessary,  as  tbe  iujport  of  the  physical  sigun  wa.s  thought 
to  be  nnuiistakable.  Subsequently  the  syphilitic  nature  of  the 
•disease  was  rendered  at  any  rate  extremely  probable  }iy  a  very 
marked  improvetjient  immediately  following  the  adiuini  strati  on  of 
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iodide  of  potasHiuiiL.  Tlie  patient  ultimately  recoTered  completely, 
physical  ai^a  of  some  iuijuratioii  alone  remaining  at  the  right  Apox ; 
tut  a  uiodei-ate  degree  of  laryngeal  atenosis  was  produced,  imd  wilt 
probably  be  permanent. 

lu  a  case  of  tibroid  tuberculosis  of  the  left  apex  under  the  care 
of  the  writer  no  baciUi  wore  found  in  tho  sputa  on  I'epeated 
exaniinationa  extending  over  a  month  daring  the  first  stay  of  tht 
patient  in  hospital ;  a  few  were  then  discovered.  On  sub&equcnt 
admission  after  an  interval  of  nearly  a  year  tubercle  bacilli  were 
fiiund  at  the  fii-st  examination,  whilst  duriufj;  a  third  stay  in 
hospital  of  nearly  three  niontha'  duration  tbey  were  absent. 

If,  on  repeated  examination  of  the  expectoration,  uo  tubercle 
bacilli  are  foimd,  an  exact  diagnosis  may  not  be  pofisible, 
but,  as  just  stated,  the  condition  is  not  incouRiateut  with  the 
presence  of  a  fibroid  lesion.  If,  however,  there  is  evidence  of 
extensive  destructive  disease  of  the  lungs,  acooiupanied  by 
the  formation  of  large  cavities,  and  the  sputa  are  free  (ram 
bacilli,  it  is  almost  certain  that  tht-  disease  is  not  tubercular.  The 
Museum  of  the  Brompton  Hiwpital  contains  many  >^pecinien6  illus- 
trating the  occurrence  of  such  lesions  as  a  result  of  nou-tulwrcular 
disease.  This  subject  ia  di:jcussed  in  the  chapter  on  Pulmonary 
Syphilis  ((■((/<' p.  I'ill). 

After  a  primary  attack  of  Intmoptysis  there  may  be  no  sigaB 
sufticiently  definite  to  imlicato  the  t^ite  of  the  lesion,  and  yet  the 
ilisease  may  lie  proved  to  hv  tnbercubir  by  the  discovery  of  bacilli 
in  the  i-xpectomted  bloud.  More  often,  however,  the  expectorated 
bloud  in  such  oasos  does  not  contain  bueilli  ;  uuder  theee  "circum- 
stances, or  wlteii  the  blood  has  not  been  examined  for  tulierele 
bacilli,  patients  are  often  told  that  the  blood  has  come  fi'om  the 
back  of  the  throat  or  elsewhere,  and  cannot  have  come  fi-oni  the 
lungs,  as  there  are  no  signs  of  disease  to  be  discovered  in  those 
organs  —a  iliajcnosis  the  correctneBS  of  which  is  rarely  borne  out  by 
the  subseijueiit  history  of  the  case. 

The  diagnosis  may  hv  attemfed  with  iliflicujty  when  the  sym- 
ptoms siij^<,^t.st  tuiiereiilar  disease,  but  the  physical  signs  are  of 
doubtful  import  and  there  is  no  expectoration. 

The  cases  in  which  the  above  conditions  an.'  fulfitled  are  verj- 
often  delicato-lonldn^'  young  women  suffering  from  anieniia.  In 
such  canes,  and  iti  all  olljeiis  included  in  thi>^  cat.egon.it  ia  a  goIdcQ 
rule  never  to  make  a  diayiioftis  of  lubercmlosis  from  doubtful 
phynicat  signs,  and  particularly  not  horn  a  single  sign.  The 
examuiatiou  of  the  chest  must  lie  ^^y.slema(ic  ;  the  evidence 
obtained  on  inspection  and  palpation  must  he  considered  with  and 
niuat  agree  with  that  derived  from  percu;*.si{>n  and  auseuliatiou. 
When  the  signs,  separately  Lun^ideL-ud,  are  of  doubtful  import,  but 
are  yet  in  hannony  and  lil)  point  in  one  ilireclion,  ti  positive  opinion 
may  be  givetj.  But  the  obser\'er  must  beware  of  relying  upon 
auscultation  with  its  many  faUacies,  and  a  definite  upinion  should 
rarely  bo  givi-n  in  <loubEful  rases  unless  a  record  of  the  morning 
and  evening  temperature  for  »*  '         ■*  week  i^  available.    The 
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absence  of  pyrexia  is  uot  conclusive,  but  it  tells  against  a  diagnosis 
of  tubercular  disease. 

When  there  is  clear  evidence  of  a  puluiunnr}'  Ift^iuin.  but 
expectoratioD  is  abseut,  or  no  tubercle  bacilli  cau  be  fuund  in  it  on 
repeated  exAmination,  the  exact  flite  of  the  leainnn  is,  as  we  liavp 
nlrvady  puiiitf<l  out.  a  fatitar  of  ;;reat  importance  in  esliumling  tlie 
probaliilit)-  of  the  disease  beinj^  tubL-rcular. 

Afi,  however,  primary  lifisir  tniiercular  liisease.  although  ex- 
tremely rare,  does  occur,  any  pjiritt-nlar  ca-^e  may  happen  to  1h)  of  this 
nature. 

Pseud o- tuberculosis. — Theu^^eof  this  teriti,  which  appears 
to  be  KHJning  gfoiin*!,  is,  wi-  thiult,  to  be  Jeprecated.  It  is  applied  to 
ilist'flses  which  either  present  a  superficia]  likeness  to  pulmonary 
tuherculasis  or  pro<lncf!  lesions  aimihir  to  tbonn'  fjf  tubercle.  A 
natural  result  of  the  systematic  examination  of  iIih  expectoration  for 
tubercle  bacilli,  which  wo  have  lonK  Eoresuen  mid  which  has  niuinly 
intlaenced  the  nTiter  in  insisting  on  the  necessity  of  so  doint;.  and 
on  the  use  of  the  tenn  '  pulmonary  tulKTculosiji '  us  opposed  to 
*  phthisis,'  is  the  dist-over.y  that  other  agents  besides  the  tuberck- 
bacillus  are  capable  of  produciti;:  der*tructive  disease  of  the  lung, 
&nd  also  of  Ifsions  dsewhere  which  somewhat  rese-mble  those 
of  tubfrcU'.  This  is,  however,  i]i  our  opinion,  no  justifitation  for 
the  use  of  snch  a  term  as  '  psc-iido-tuhfrculosis.'  It  is  an  increntive 
to  discover  the  n.iture  of  siich  diwcastis  and  to  adapt  a  teruiinoloffv 
based  on  eliological  }^'romids.  This  iH>int  is  furthiL-r  considered  in 
the  section  dealing  with  di8east.'B  diu'  to  the  presence  of  moulds  and 
fungi  {vide  p.  45'*). 

PROGNOSIS 

The  prngnoRlK  in  caseo  of  the  miliary,  caseous,  and  fibroid 
varieties  of  the  disease  bus  already  been  described. 

In  chronic  pulmujiary  tiibt-rculosj.s  a  proj^nosis  i-A  formed  by  n 
careful  consi deration  of  the  following;  points  : 

1.  The  stage  of  the  morbid  procesa. 

2.  The  rate  of  progress  in  relation  to  the  duration  of  the 
symptoms. 

a.  The  condition  of  the  nnaffected  lung. 
4.  The  characU'f  of  thu  geiinral  sytiiptonts. 
6.  The  prefic-nci-  nf  coniiihcittioii^i. 

ti.  The  c(mslitutitmal  state  mid  family  history,  intdurling  the 
ftge  and  sex  of  the  pulienL. 

1.  The  stage  of  the  morbid  process.— That  arrest  most 
conmionly  o<-iiir>  in  tlif  ^bi>:v  of  mliltration  is  abundantiv  proved 
both  by  cllaicul  experience  and  by  the  nature  of  ibe  obsolete  lesitms 
found  on  examinaiion  post-mortem  of  persons  dying  from  non- 
tuberculous  disea><e. 

In  nearly  li.JOO  autopsies  at  the  Miildli-so;  Hospital  obsolete 
tuhercnlar  lesions  wtn-c  founil  in  tht-  hmys  in  'ilu  or  '^  pL-r  cent.' 
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In  17U  cost's  the  lesion  was  either  Uhroid  and  pigmented,  or 
caseons  or  ciilcarco-casoons.  In  43  cases  the  word  '  cavity  *  occun 
in  the  report.  It  dot^n  nol,  however,  follow  that  in  all  these  caawt 
it  was,  or  bud  ever  lioen,  a  cavity  reoogiiisable  by  methods  of 
climcnl  examination.  In  many  caws  so  desrrihed  the  appearance 
of  eKcavation  it'  produred  l>y  the  growth  around  a  oatteons  tnasn  of 
11  £hrotis  capsule,  which  Ijecomes  smooth  within—a  condition 
which  is  often  descriUod  in  post-mortem  reports  as  a  ca\ntT  with 
hiackiyh'grey  caseout;  content«.  The  complete  cicatrisation  and 
obliteration  of  a  cuvity,  recofj;ni8ed  us  such  during  life,  umsl  be  an 
event  of  vt-i^  rare  occurrence.  The  writer  has  never  met  with  ait 
esantple  of  snch  a  condition. 

Arresi  in  the  cavity  stuge  may  be  complete  and  life  may  be  in- 
definitely prolonged.  The  n-riter  is  acquainted  with  a  lady  wbn 
has  at  the  left  Hpex  a  well-niarketl  cavity  whicJi  was  almottt 
certainly  formed  njore  than  fifty  years  ago.  A.s  a  rule,  when  arrest 
has  occurred  after  the  fonuation  of  a  cnvity,  death,  although  possibly 
occurring  after  a  very  long  mter%al.  is  due  to  tultorculons  diseiee  or 
to  some  lesion  incidental  to  its  presence. 

In  cases  marked  in  the  early  stage  by  an  ncutc  conrse  the 
e%'acuation  of  the  necrosed  iiitsue  is  often  followed  either  by  decided 
iinproventeut  or  a  complete  arrest  of  the  diitoase. 

Arrest  of  the  disense  may  occur  after  tht^  l(»wer  loI>e  has  l>ecomi- 
affectod,  and  the  writer  has  made  an  autopsy  on  a  case  iu  which 
complete  arrejtt  had  taken  place  after  a  caWty  had  formed  in  that 
ailuaiion. 

As  a  rule,  however,  when  a  cavity  has  formed  at  one  apox  and 
there  is  extensive  infiltration  of  the  lower  lobe  on  the  same  side, 
say  for  a  distance  of  five  inches  along  the  line  of  the  interlobar 
septum,  the  diseiise  does  not  undergo  complete  and  permanent 
arrest,  although  for  long  periods  there  may  l)t>  little  or  no  evidence 
of  its  extension.  Such  cases  not  uncommonly  develop  the 
characters  of  the  very  chronic  tj-pe  already  described,  the  cavity 
becoming  dry  and  surroundeil  by  induratetl  lung  and  the  pleura 
ondergoing  extreme  thickening. 

The  presence  of  a  lesion  at  both  apices  is  rtuitc  consistent  with 
the  occurreuee  of  arrest ;  it  is,  m  fact,  more  common  post-mortem 
to  find  lesions  at  both  apices  than  at  one  only.  The  writer's  results 
in  177  ca.se«  of  obsolete  tubercle  were  as  follows : 

Right  long 3fi 

Lsh M 

Bolblnn^ 106 

!77 
l>r.  Sidney  Martin  '  iu  12  cases  obtained  similar  results : 

Kight  luHR  ....                .13 
ua     ,. y 

Both  InngB 31 

43 
•  Brit.  Med.  Jotmml,  Oct.  81.  IHUl. 
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As  it  is  contrary  tu  clinical  txpenenc<;  ta  find  li>oth  apicc» 
nmultaneously  attacked  and  for  the  k-sions  to  be  equally  diBtiihiited 
throu^  the  upper  lobo)^,  it  follows  that  in  »;iich  'Cases  one  lung  is 
iffected  after  the  other  aud  prohaMy  ufler  arrest  hus  taken  place. 

The  special  danger  which  attends  the  condition  of  quiescence  or 
vrest  in  the  cavity  »tage  is  the  formation  and  rupture  of  a  ptil- 
monu>'  anetirKin. 

2.  The  rate  of  progress  in  relation  to  the  duration 
of  the  symptoms  is  aven-  important  factor  in  prognosis  in  the 
asrlj  »tage  of  puUuonury  tul>ercnlt>!jis. 

Signs  that  8oft<-uiug  is  in  prof;res9  in  the  upper  lobe  and  that 
Ihe  lower  lobe  is  exteni>ively  in^Ursted,  the  diseaj^e  ha\'ing  been 
present  for  only  a  brief  period,  are  nec-esi*arily  of  iiufiivourable 
import.  But>  again,  it  mast  l»e  stateil  that  uiiiny  ca»e»  of  an  acute 
or  subacute  character  at  the  outset  stihseqnently  undergo  a  favour- 
able chan^'p,  and  a  |>Hrind  of  i[iii«sc4'iirf  if  nnt  of  arre-it  follows. 

».  The  condition  of  Che  unaffected  lun^  should  he 
carefully  nottii  in  all  qh^oa.  Enlflrjrement  accompiuiitd  by  si^ns 
of  increaswl  functional  iictivily  of  the  upper  lobe  of  the  opposite 
lung  ore  of  decidedly  favourable  import,  and  their  absence  has  a 
contrary  significance.  Early  involvement  of  both  lungs  usually 
implies  a  rapid  course :  but  exceptions  to  thi.t  rule,  as  indeed  to 
nearly  all  others  with  regant  to  prognosis  in  this  disease,  are  not 
uDCOuimonly  observed. 

4.  The  character  of  the  general  symptoms.— Tbi' 
state  of  the  digestion  and  ajqHtiltJ,  upon  tlir  uiiLinteiuuue  of  which 
ttittlitiOD  necessarily  depends,  are  fiictoi-^  of  great  importance  in 
progDOsiB.  When  from  almost  every  other  aspect  a  case  is  un- 
BTOumble  we  may  still  be  hopeful  of  a  patient  who  had  a  pood 
appetite  and  an  aninipairtd  digestion,  as  in  such  cases  a  period  of 
quiescence  usually  arrives  soontr  or  buer,  and  even  should  the 
course  be  progressive  it  »~ill  almost  certainly  be  slow. 

It  is  rarely  wise  to  express  n  positive  opinion  aa  to  tbt/  imna-diiat 
outlook  without  a  koowledge  of  the  caui-we  of  the  temperature,  an<l 
the  longer  the  periwl  over  which  the  oliaer'vations  have  extended 
Uie  betttr.  The  significance  of  the  various  types  of  fever  as 
regards  the  character  of  the  morbid  process  has  been  considered  in 
the  chapter  on  Pyrexia  in  Tubercidosiii  (p.  H2B|. 

The  most  unfavoarable  condition  in  a.  cLrotdc  case  is  the  sudden 
occurrence  of  continued  p_\Texi;i  with  very  sU^'ht  remissions,  us  it 
usually  indicates  the  presemc  oJ'  acuie  Tuilinry  uibercidn.tis  of  parts 
of  the' lungs  hitherto  unallVtled. 

The  occurrence  of  pyrc-xiii  of  the  inverse  type  at  an  advancetl 
s^tage  of  the  diseane  a  ptJint  to  wfjich  far  too  little  attention  has 
hiUicrto  been  given  — is  of  hardly  le^-s  mirii\ouiublu  import.  Of 
thirty  cases  of  tuberculo.sis  of  thi*  him,'«,  mostly  of  the  chronic 
variety,  under  the  care  of  the  ^vriier  jn  iln'  Brompton  Iloapital,  in 
which  this  type  of  ]iyrt>\iit  was  nli-^L-rvftl,  fourtei-n  died  in  hospital 
one  immwliately  after  returning  homi- :  eijjlit  lefi  the  hospital 
!,  some  of  them  decidedly  so  (of  these,  all  bad  lost  weight);. 
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pbjiiea]  gigaii  BidMBlng 

l«l*  tfa*  fDom  boecfnl  eoaAtioa, 

If  the  general  ic«t«  of  Um  pslicat,  Uw  eonae  of  the 
XttT*,  urtd  thi>  ((sin  or  Ion  of  voglit  an  eooadcrad  ui  m  viiole,  it  ti 
orrt  fliffieali  to  iorm  ft  troftvorthr  pwgiiOM  for  the  xmamB^m 
fnttire.  Kntir  gMiermJlr  an«M  from  aodue  rttoBtion  Wnng  Wa 
ffivwi  to  a  <unvl(!  wipect  of  Um  cmas. 

Ttf;  Ri^mcanee.  for  example,  of  a  low  t«tnperatare  itipiiiih 
(rTitir»lv  rif^rfi  tlie  gf^Deral  Rlaic.  If  thi«  is  erne  rriT  eihaoskiQa,  the 
c^m/litum  IM  viir}-  nnfiiVonrBble.  Tbe  pbTsical  signfc,  agmxn,  msj  on 
t(iA  flmt  tfaiiiinaiiua  appear  to  indicate  the  pr«:3ence  of  rapid 
v/fU'riinif  witli  e^U-nnon  of  the  disease ;  bnt  this  may  be  sbowu  bjr 
Kiitrn^'jiif'rit  otfu^rvHtion  of  the  temperature,  and  bv  a  pmgre«sive 
((Kiri  of  wi-i^ht,  to  have  b>>en  a  mi'^takt-n  inference. 

I'<^rlm|m  no  Hinfftf  cU-inHit  in  pn>{n>oAif!  is  of  greater  importance 
than  Lh<-  rftiidi'.inn  of  the  appetite  und  dii^stioii. 

t>.  The  presence  of  oomplioations.— Xar^nyra/  faAercu- 
/r/m'jt.  In  vA'ii'.t^  jin-'ii-iiting  thiH  cum  plication  the  prognosis  is 
Xitm-rnll  V  vur^  tinfavuiirtiblb.  As  a  rale  it  appears  latf.  in  the  coiirm 
of  the  diwaHc. 

Tht  ()«-  <A  Lactic  acid  has  certainly  rendere<l  the  outlook  in 
Hiich  (inHhK  Hniiiuwhat  I^hb  unfavourable,  and,  if  (-mployed  at  an 
«jirly  HtiiK'<.  ciiriilriHittioit  of  un  ulcer  of  limited  t;xtent  may  be 
h«p4i|  for  frniii  Uii-4  ukmIi-  of  trftunienl.  Spontaneous  cicatrisation 
of  li  tdbfrndar  iiIcjt  of  ttje  larynx  iiia.y.  however,  occur,  but  smdi 
ra«i»K  am  vi-ry  riimly  iiiH  with. 

In  thf  viiy  nirc  c(uii'«  in  which  the  affection  of  the  larj'nx  is 
fithfr  prrriiiir\  01-  out  of  |>ropurtiLin  tt>  the  'extent  of  tbe  puliiionFiry 
ihwrtm^t  the  |ii<>Ktiiitti>«  \n  ovi-n  mure  unfiivoumble.  It  ia  said,  bow- 
cvi'r,  tbiLt  HMtiH-  I'fiHfM  ill  which  thi-  lurynf^'pal  atf^'ction,  although  not 
pi'iiiiiiry,  iL|i|ii'iu»  riii'Iy  in  the  disi-jtsr  run  it  pniirK^rted  course 

f{u'iti'>iifii\iK,  Tlif  iiMiiiL'<lin.i.i'  ^-nuity  of  this  syntptoju  depends 
vrry  niut'h  n|>iMi  l\w  nUim-  of  the  inorliid  pror(.>^F4»  at  the  time  of  its 
occiirri'iici'.  Ill  thai  of  fxt-jwation  a  profii^^*-  hit'iuoptynis  is  of  very 
r*rriniiH  litipint.iit  it  HiiiJKL'StB  thi-  prl■^^enct■  of  n  jvuhuonary  aneurism. 
Ill  UHf!  ciinvM  i)f  profiisr  bii'moptyHin  mmlysed  bv  Ur,  Theodore 
WiUifttmi.  ibnith  wjix  din'rily  ilnv  U)  tbo  hii'iiiorrhjiK^'  iti  G'i,  tbe  per- 
ri'tilnK''  "f  ilc'iih-.  Ill  llii-  |)ro^;r*'Ksive  Rtaj^i's  of  iiihliratioti.  softeniD^, 
und  t'xcavfttiitn  hiuiig  lit-'Jfi,  24 ■*U,  and  tJ7*7-l  raapcctively. 
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Tile  influence  of  hfcmoptyBis  upon  the  iliiration  of  lift  in  elimnic 
tuberculosis  dcp^nrlfi  in  a  similar  niannor  upon  thri  stage  of  the 
morbid  prwess  at  the  time  of  its  {jeeurremjc  In  tho  Erst  at&gv  the 
effect  is  but  sligbt,  whilst  iii  the  secorirl  ami  third  it  is  very 
appreciable. 

Pneumonia,  ueing  thu  tenii  in  the  sensv  in  which  wc  havo  em- 
ployed it  elsewhere  io  this  work  —viz.  to  inilicate  tht-  disease  usually 
termed  acute  pneumnnia  or  lobar  pnpamonia — ia  in  our  i-xperience 
a  very  rare  tMmplication  of  the  chronic  form  of  the  disease,  hut  the 
occurrence  is  attended  with  cousiderable  dangiT  to  lift'.  Recovery 
with  resolution  may  occur;  but.  if  softening:  of  the  consolidatod 
area  follows,  the  downward  proi^'reaa  ia  itfi's'fitly  ac celt' rated. 

Bronchitis,  especially  if  tlie  smallH-  tubes  are  affected,  ia 
very  liable  to  be  followed  by  bronrho-pneuninnia,  and  in  cases 
associated  nith  exten^five  euiphyaeuia,  or  in  whit^h  but  little  healthy 
tissue  remains,  it  may  prove  fiital. 

Picurnl  effmion. — it  is  ilifficult  to  state  in  auythiuf;  like 
precise  terms  the  effect  of  pleural  effusion  upon  the  course  of 
chronic  puhnaniiry  tuberculosis.  Oaler '  is  of  opifjion  that  the  early 
implication  of  the  pleura  gives  '  a  stamp  of  chronicity  to  the  case.' 
Possibly  this  may  be  due  in  part  to  the  adhesion  nf  the  swrfaecs 
preventing  the  occurrence  of  pneumothorax. 

A  sero-fibrinous  effusion,  even  if  tubercular,  as  it  commonly  is. 
may  be  completely  absorbed,  but  the  occurrence  of  a  purulent  or 
an  uwmorrhagic  effusion  ia  certainly  of  very  unfavourable  import. 
It  must  be  remembered,  aUo.  that  in  cases  of  serofibrinous  effusion 
of  tubercular  orig-m,  the  infection  of  the  pleura  may  be  only  a  part 
of  general  miliary  tuberculosia. 

The  relation  of  the  various  forms  of  pleural  effusion  to 
pnlmonarj-  tuliercvalosis   is  considered  in   the  chapter  on   Pleurisy. 

Diarrlurii.  Severe  iliarrhcea  often  precedes  the  fatal  termina- 
tion, and  whether  due  to  ulceration  of  the  intestine— the  nioHt 
common  cause  —or  to  lardaceous  disease,  the  condition  is  almost 
equally  unfavourable  from  the  point  of  view  of  pro^iioais, 

AU>uminnrfa. — The  importance  of  the  presence  of  albumen 
in  the  urine  as  a  j^iide  to  proffnosis  dh-pends  enfndy  upon  the 
cause  of  the  condition.  On  reference  to  the  Uihle  in  %vhiGh  the 
leaiona  associated  with  pulmonary  tuberculosis  are  Riven  i  I'ulc  p.  K-'iK), 
it  will  be  seen  tliat  amyloid  disease  of  the  kidneys  was  found  ia 
6"1  i>er  cent.,  parenchymaUuts  or  interstitial  nephritis  in  (»*7  p<'r 
cent.,  and  either  miliary  or  caseous  tubercles  in  (Jo  per  cent,  of 
the  cases.  If  the  albuminuria  i^  <1up  to  the  occurrence  of  ajiy  one 
of  these  lesions  in  an  advanced  sta^e,  it  is  a  sij^ni  of  ;frave  import.  In 
order  to  determine  its  caiisf,  tlie  urine  must  be  further  examined 
microscopically  for  custs  sind  for  tuliercle  bacilli. 

It  may  be  mentiojiLtl  lu're  that  the  discovery  of  tubercle 
bacilli  in  the  urine  is  much  facilitated  by  the  use  of  the  coutri- 
fugator.    The  quanf-ity  of  urine  passed,  the  amount  of  albumen 

I  •  Tuberculous  Pleuxisy,'  The  Shattuck  LrMi/re,  |i.  41. 
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present,  the  specific  gravity  of  the  urine,  tlie  nature  of  the  casts  (if 
any  are  foanil|,  tlie  occiiiTenM  of  ilegenerative  changes  in  the  vessels, 
and  of  hypertrophy  of  the  heart,  and  of  eWdenco  of  amyloid 
disea.se  of  other  orgauy,  are  points  which  need  careful  con  side  ration 
before  aii  opiniou  am  ha  privon  a?  to  the  cause  of  the  alhuminuria. 
That  it  is  not  necesfnarily  of  grave  import  is  shown  by  the  fact  that 
in  a  case  reported  by  Dr.  Williams  the  patient  waa  Uving  eight 
years  after  albumen  was  found  in  the  urine. 

Pticiimothorax. — This  is  of  far  more  frequent  occurrence  a^  a. 
complication  of  caseous  tuberculosis  than  of  the  chronic  form.  Tlie 
condition  of  the  opposite  iuug  is  the  chief  guide  in  prognosis.  If 
this  i^  healthy  or  only  slightly  diseased,  and  the  geueral  condition 
of  the  patient  is  good,  the  air  may  ht  ultimately  absorbed  from  the 
pleura,  aud  the  liuig  of  the  uffecteil  bide  may  reexpaud  to  some 
extent. 

When,  however,  there  are  extensive  lesions  in  both  Inngs,  a 
rapidly  fatal  termination  is  the  rule.  In  thirty-nine  cases  collected 
by  Sir  R.  Douglas-Powell '  in  M'hich  death  occurred  after  pneumo- 
thorax, the  a^  erufie  duration  of  life  was  only  twenly-seven  days.  One 
patient  lived  for  t\velve  months,  one  for  four  and  a  half  montht^, 
and  one  for  four  months.  Death  may  occur  in  as  short  a  period  as- 
ten  minutes. 

Dr.  WiLliams' has  recorded  cases  observed  in  private  practice 
in  which  the  resiiits  were  mncSi  more  favourable.  In  one  case  Ufe 
was  prolonged  for  twenty-one  years,  and  in  othei-arecosery  followed. 
Even  should  pyopneiimothomx  follow,  the  condition  may  become 
chronic.  An  out-patient  in  this  comlition  attended  under  the 
care  of  the  writer  at  the  Brompton  Hospital  for  several  years. 
His  chitf  objeet  in  so  doing  was  to  demotastnite  the  '  succuasiou 
splash  '  and  receive  the  gratuities  of  the  students. 

In  rare  cases  the  occurrence  of  p  me  u  mo  thorax  leads  to  arrest  of 
the  disease,  the  condition  of  collapse  of  the  lung  which  follows 
acting  as  a  barrier  to  the  further  extension  of  the  lesions,  either 
throu.!,'h  the  air  passages  or  lymphatics. 

The  subject  is  more  fully  considered  in  the  chapter  {vide  p.  682) 
on  Pneumothorax. 

Pt-rUonitis. — The  presence  of  any  form  of  peritonitis  as  a  com- 
plication of  chronic  tuberculosis  of  the  lungd  is  a  very  un&>vourable 
condition.  Thu- peritonitis  may  be  acute  or  chronic,  simple  or  tubcrcu- 
liir,  and  either  general  or  localised,  .\cute  general  peritonitis  due 
to  perforation  of  a  tubercular  ulcer  of  the  intestine, or  to  tuburcular 
ulceration  without  perforation  is  the  most  grave  form  of  this 
complication.  General  tubercular  peritonitis  is  frequently  re- 
covered from  when  it  occurs  as  a  primary  disease,  but  very  rarely 
when  it  apjK'ars  in  a  case  in  which  the  lungs  are  already  extensively 
aflfected. 

A  chronic  tubercular  peritonitis  limited  to  the  pelvis  or  eUewbero 
is  a  less  serious  complication. 

'  Op.  cil.  p.  HI.  *  Op.  cit.  p.  ai8. 
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CHAPTER  XXXV 

CHRONIC    PULMONARY 
TT'BEECULOSIS 

(continued) 

TKEATMKNT 

The  subject  of  treatment  is  conswiered  under  the  following  headings : 

1.  Prophylactic  (p.  rty'.). 

2.  Prevention  of  inffction  ip.  HK(Jj. 

3.  Geufcral :  Kooil,  ateohol.  upeii  air,  exercise  (p.  ^H9). 

4.  Specific  and  antiseptic  rL-modit-s  (p.  300|. 
a.  Tonic  remedie.'i  {p.  41)2 1'. 

0.  Symptomatic,  iiifludiiiu  ihe  IruatmeaC  of  cunipIicatiunH 
(p.  40-11. 

7.  Climatic  ip.  40H). 

Prophylactic— A  ciiiM  of  tubercular  parantatre  requires 
unusual  care.  It  riliould,  if  ponaiblo.  be  sTickloiI  hy  a  henllthy  wet 
nurse,  never  hy  the  mother,  and  during  infancy  and  lliroufjhoiu  the 
whole  period  uf  ehildijuud  ^j>ei-ial  iilteiitioii  uiiisl  be  Kivtin  lu  the 
diet,  which  should  be  both  abundant  and  easily  assimibtted,  itml 
consist  during  tht^  earliir  yesrs  cIiioHy  nf  milk,  ereain,  e^'gtt.  and 
meat  juice.  The  child  shotdd  be  weiglied  at  regular  intervals,  and 
a  record  kept  of  the  nsultn  ;  a  profiresHive  increase  in  weight  bL-ing 
the  bi?3t  evidence  that  the  foml  is  suitable  and  that  nutrition  ie  well 
maintained. 

Under  present  conditions  it  i^^  practically  iinpossible  fur  most 
people  to  be  sure  of  the  fre«doni  from  tuberculiir  infection  of  the 
source  of  their  milk  supply,  and,  aa  already  stated,  aiilk  is  a  most 
active  vehicle  for  the  virue.  AdultH  nnist  i]i  such  a  matti-r 
uae  their  discretion ;  but  for  children,  particularly  those  uf 
tubercular  parentage,  all  ibe  milk  u^ed  should  previously  have 
been  boiled. 

Such  children  nhould,  if  possible,  be  brought  up  in  tim  country 
and  in  a  drv  bracing  air.  Their  rooma  should  be  wuU  vciitiluCeil 
both  by  day  and  night,  and  tbey  tthr^uld  be  much  out  of  doors,  and 
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evercises  tending  to  promoto  the  eKpaneion  of  Uie  eliest  may  b& 
commenced  ut  an  earlier  ligB  Ulan  tiflual.  The  clothing  should 
brj  hfiht  but  warm,  niiii  chit  fly  of  woollen  materials.  Tho  batli, 
duving  infancy  and  up'  to  the  afn>  of  about  five  years,  will  of  courst- 
be  wami,  but  after  that  age  the  tonic  elTect  of  a  brief  application  of 
oold  water  may  geucraUv  be  included  in  the  measures  which  art 
takf-n  to  promote  bo<lily  vigour. 

Sea  air  auil  a&h  water  bath.s  are  of  special  value  in  tbeEe 
cases,  especially  wlieu  any  glandular  enlargement  is  preseui. 
Acute  diseases,  particularly  lueasles  and  wbooping -cough,  wbich  are 
apt  to  he  complicated  by  bronchitiB  and  broncbo-pneunionia,  should 
never  in  these  eubjccts  be  regarded  as  *  childish  ailments  '  requiring 
liitlf,-  care. 

The  condition  of  the  tlnoat  and  naso- pharynx  reriuireft  careful 
attention.  EulargemeiiL  of  the  tonsils  may  b*;  follo^ved  by  changes 
in  neighbouring  lymph  frlanrls.  and  through  this  path  the  spocilie 
virus  of  tuherclti  not  unfre(juently  entern  the  btxly,  whilst  adenoid 
growths  impedu  nasal  respiration  and  diminish  the  expansioa  of  the 
thorax. 

M  a  later  period  of  lif«,  a  residence  at  a  high  altitude,  by  pro- 
moting deep  breathing  combined  witli  the  invigomting  elTect  of 
pure  mountain  air,  is  of  great  service  id  doveloping  the  resisting 
power  tn  nihercular  infection, 

Ity  the  adoption  of  suub  measures  tbL-  inherited  defect  of  con- 
stitution may  be  overcome,  and  the  ebild  may  grow  up  to  manhoml 
and  escape  tlie  disf^ease. 

These  children  are  nften  highly  intelligent,  and  therefore  suffer 
no  ultimate  Iops  from  t]:pir  education  in  youth  having  been  consi- 
dered as  of  Hecondiiry  importance  to  the  attainment  of  a  high 
degree  of  bodily  vigour. 

The  \iew  that  tiibercidar  pjirenty  may  convey  to  their  offspring 
a  constitution  which  renders  tliem  niore  prone  than  others  to 
develop  the  disease  is  generally  accepted  by  the  laity,  but  the 
logical  irfeience  that  individuals  thuK  affected  ."ihould  not  niarry 
is  very  often  set  aside  on  tlu^  ground  of  exceptional  circumstances. 

.\lthoui.di  this  liability  spLcially  affecia  children  of  tubeiCElar 
parentage,  it  is  certainly  not  limited  to  them.  The  ofl^^pring  of  the 
feeble-bodied  art'  likely  to  puasesa  leas  resisting  power  than  the 
children  of  the  strong  and  ln-Altby,  and  are  therefore  more  prone 
to  become  tJie  wuhjects  of  tiibeiculo-sis.  It  is  the  duty  of  the 
medical  attendanl,  if  eonsitlied,  to  point  u\it  the  risk  attendant 
njion  the  marriage  and  particularly  the  inter-marriiige  of  such 
persons. 

Prevention  of  infection.— The  importuut  quei^tion  of  the 
uioile  of  origin  ol  pulmonary  tuben  nlosi-i  is  discussed  elsewhere 
(r-/V/ep.S04  seq.j.  As  already  staled,  if  the  \iewor  its  .specific  nature 
i£  accepted,  theri-  Ik  un  eMcapr  from  tiu'  inference  that  in  the  great 
majority  of  casen  the  virus  eiiterw  the  hndy  from  without  the 
)!xci'pti<ms  lieiiig  those  cases  in  which  tubi-rciiloi^ia  Is  directly  trans* 
initted  from  parent  to  oft'i*pring.     It  foUows  that  it  is  the  duly  of 
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ereryone  Buffering  from  the  dieeaBe  to  guarA  ayainst  becoming  an 
■gent  in  BprejttlitiK  infection. 

Thi3  he  can  do  by  refraining  from  expectorating  in  anj'  public 
or  privattt  placu,  except  into  a  ilisinfectiiii;;  solution  or  a  pocket 
bandkercUiof,  and  by  uot  aomiing  linen  soik-d  ijy  sputa  to  a  laundry 
without  pre\ioi]5  dteinfectiou. 

In  hospitals  for  consumption  there  i)a  little  difHculty  in  framing 
and  carrying  out  regulationi^  by  which  the  occurrence  of  infection  can 
lio  efieotuaUy  prevented,  and  it  should  not  be  thought  thai,  £00  much 
is  asked  of  tubercular  patients  if  both  in  pubhc  and  private  they 
are  expected  to  adopt  aiuiilar  precautions. 

The  following  are  the  regulations  adopted  at  the  Brompton 
Hospital  with  a  view  to  prevent  the  spreail  of  infection  : 

Sputum, — (a)  Each  patient  is    provided  with  a  spitting-cup, 

and  similar  cups  are  placed  on  the  staircases,  anil  m  the  pas- 
sages, out-patient  department,  and  garden.  Kach  spitting-cup 
contftJTiB  one  ounce  of  carbolic  acid  solutioTi  (1  in  '20). 

[b)  All  knives,  forks,  spoons,  and  cups  used  in  the  wards  are 
washed  thoroughly  with  hot  water  to  which  washing  soda  has  been 
abided,  and  are  then  Kubjectted  to  thi'  action  of  boiling  water  for  at 
least  two  minutes. 

(r)  Handkerchiefs  of  a  distinctixe  pattern  iire  supplied  to  the 
in-patients,  and  are  dt^atroyed  after  U!*e.  Ka  patient  is  allowed  to 
uiie  any  other  than  a  hospilul  pocket  handkerchief.  Each  patient 
is  provided  with  at  least  one  clean  pocket  hunrjkerchief  daily. 

(rf)  All  linen  soiled  with  tnhiTcnlourt  matter  is  kept  separate, 
and  boiled  in  a  vessal  reserved  fur  that  purpose. 

(e)  The  sputum  is  disposed  of  as  follows:  the  spitting  cups  are 
collected  twice  daily  and  removed  in  covered  ni^tal  rectptacles, 
specially  provided  for  that  purpose,  to  the  place  where  the  sputum 
is  destroyed. 

For  ihe  dentructlon  of  ilie  sputiiru  by  heat,  siiid  also  of  the 
general  refuse  of  the  hoapital,  which  may  contain  tuberculous 
matter,  an  automatic  'Destructor"  is  used.  This  consists  of  ft 
chamber  the  interior  of  which  can  he  niised  to  a  white  heat. 

Each  spitting-cup,  after  having  been  emptieii  into  a  vessel,  is 
immediately  plai-ed  in  a  vessel  containing  carbolic  ucid  solution 
(lin  '2i)). 

After  all  the  spitting-fups  have  been  emptied,  they  are  placed 
for  at  least  two  minutc-i^  ui  water  which  is  kept  boiling,  or  are  sub- 
jected to  the  action  of  superheated  steam.  They  are  then  cleaned 
and  returned  to  the  galleries. 

Printed  directiontj  describing  the  measures  to  he  adopti'd  to 
prevent  infection  are  placed  in  the  wanly  end  out  patient  rnonis, 
and  handbills  giving  infuriuaLiott  of  a  like  character  are  given  to 
oul-patieQts  at  the  discretioa  of  the  Assistant  Physicians. 
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fiin>ES  TO  BE   OBSERVED  BY  NUBSES 

The  following  arc  the  rules  to  be  observed  by  nurses  in  the 

wardH : 

1.  Narges  are  immediately  to  reiwrt  to  the  Sister -in-charge 
any  patient  whom  they  obsen's  spitting-  upon  the  floor,  or  in 
the  fireplaces  or  washing  basins,  or  elsewhere  than  in  the  apitting- 
oups. 

2.  Nurses  are  to  see  that  the  spitting-cups  and  bed-pans  are 
properly  suppUed  ivith  the  disinfecting  solution  provided  ^carbolic 
acid  solution  (1  in  20)^and  are  on  no  account  to  allow  the  contents 
of  them  to  become  dry. 

3.  The  contents  of  the  bed-pans  are  to  he  mixed  with  more  dis- 
infectant before  being  emptied,  and  tlie  veaaels  are  then  to  he 
thoroi!g:hly  washed  with  boiling  water. 

4.  In  duating  the  galleries  special  care  ia  to  be  taken  to  wipe  np 
the  du3t  and  not  to  raiac  it  into  the  air.  The  dnstar  should  be 
damp  and  ahonid  not  bo  shaken.  All  dusters  after  use  are  to  be 
treated  as  soileil  linen. 

fl.  Nuraes  are  to  call  the  attention  of  the  Sister-in-charge  to 
any  lint-n  soile<l  by  expectoratio]i  or  othorwifie,  and  such  linen  la  to 
be  kept  separate  and  boiled  before  being  sent  to  the  Laundry. 

(i.  Nurses  should  be  careful  to  wash  their  hands  aft4?r  contact 
with  expectoration. 

Directions  to  Patients 

{These  are  sitsf ended  in  the  Galleries.) 

1.  PatientB  are  required  to  une  the  Hpitting-cups  provided  in  the 
hospitiil  and  grounds.  Any  patient  infriiiginii  this  rule  by  spitting 
upon  the  walls  or  {ioor,  or  in  the  firephices  or  washing  basins,  or 
elsewhere,  is  liable  to  ha  discliarj^od. 

2.  Patieutfs  are  refjuired  to  us*!  the  pocliet  handkorchiefs  provided 
by  the  hospif-nl.  Each  patient  will  l>e  provided  with  a  clean  hand- 
kerchief daily. 

H.  The  expectoration  should  on  Jio  account  bo  swallowed,  as  by 
so  doing  other  organs  of  the  body  may  become  affected. 

PlKECTIOSS    TO    OuT-PaTIBNTS 

(These  an  placefi  rn  ttic  Waiting  lioom.) 

Inasmuch  as  cnnainnption  is  under  cpttain  r i re nni stances  a 
communicable  di}4ease,  and  as  the  chief  t^onrcu  of  danger  is  the 
expectoration  or  pliiegni,  t'upfciaUy  wheti  it  has  becot}Ui  dry,  the 
following  preeautinns  are  desirable  : 

1.  Never  spit  about  the  streets  or  on  the  floor  or  in  the  fire- 
place, or  into  auy  vesaol  unices  it  contains  a  disinfectant. 

2.  When  indoors  always  use  a  cup  or  jar  or  hand  spittoon 
containing  a  tablespoonful  of  strong  solution  of  washing  soda  or 
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other  disinfectant.     Empty  it  daily  down  the  water-closet ;  never 
empty  it  upon  th^  duat-faeap. 

8.  When  empty  waab  it  thoroughly  with  boiling  water  and 
add  a  tablespoonful  of  the  disinfectant  (carbolic  acid  salution,  1 
Id  :M).> 

4.  Handkerchiefs  used  by  coDBumptive  patients  should  be  fre- 
quently changed,  at  least  once  daily,  and!  should  be  scalded  before 
being  wa«heil. 

5.  Do  not  swallow  the  expectoration,  a«  by  so  doing  other  organs 
of  the  body  may  become  afFH:tfid. 

6.  Kttp  your  room  well  aired  and  clean. 

7.  A  consumptive  patient  should,  if  possible,  occupy  a  separate 
bedrtMtn. 

8.  Any  room  whiclj  baa  been  occupied  by  a  consumptive  patient 
skould  be  thoroughly  cleansed  before  again  bein>f  used. 

9.  Milk  may  be  a  source  of  danger,  and  Bhonld  be  boiled  before 
use. 

It  h.B»  been  ahown  that,  if  pi'cip(-r  precautious  are  adopted,  tlie 
dust  from  wards  inhabiled  by  tuberculous  pati>ents  does  not  contain 
the  Tims  of  the  disease  ;  but,  in  the  dwellings  of  the  poor,  rooms  so 
occupied  are  very  likely,  owing  to  neglect  of  proper  safeguards,  to 
iiecome  centres  of  infection.  It  will  doubtless  iti  time  become  the 
poneral  practice  to  thoroughly  disinfect  kwcIi  rooms,  and  in  the 
interet^tR  of  the  commnnity  it  should,  as  is  now  thf  case  in  gon:e 
towns,  be  dtniL-  at  the  public  expense  in  the  case  of  the  poorer 
clofises. 

Various  portable  npittoons  have  been  devised,  but  it  is  difHeult 
to  induce  patients,  at  any  rate  in  this  countr}',  to  carry  them,  aud, 
pro>'ided  tbf  pocket  handkerchief  is  frequently  chaTiged,  and  when 
soiled  is  plun^'ed  into  boiling  water,  little  risk  of  disseminating  the 
virus  is  entailed  by  its  use. 

The  possibility  of  the  transmission  of  the  diseasf  from  husbiiiul 
to  wife  ha«  been  already  discussed  {liili-  p.  mni].  Localised  tuber- 
cular infection  has  been  clearly  proved  in  a  few  cases  to  have  been 
due  to  kissing  on  the  lips. 

General.  -The  an-est  of  the  disease  is  eft'ected  by  the  agency 
of  forces  which  are  inherent  itj  all  H\in<?  orffiiniBnis,  and  these 
are  continually  in  operation  even  when  the  morbid  process  is  most 
active. 

The  main  ohject  of  treatment  is,  therefore,  to  develop  this 
resisting  power  of  the  individual,  and  so  to  enable  tliB  tissues  eit!nT 
to  destroy  the  speeilie  organism,  or  to  sliut  off  from  the  body  areun 
of  disease  in  which  it  may  be  preisent. 

The  maintenance  of  the  nutrition  is  one  of  the  most  important 
objects  to  be  kept  in  view  in  the  treatment.  At  some  future 
date  the  proper  mode  of  administration  of  a  specific  remedy 
may  occupy  this  place,  but  it  is  not  so  at  present,     Every  patient 

'  ThU  is  given  to  tbc  patients. 
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with  tuberculosis  of  the  lunga  should  endeavour  to  increase  in 

weight ;  if  he  can  grow  fas  he  need  have  little  fear  that  the  disease 
JH  making  progretiH. 

Hospital  piitients  who  have  come  from  poor  homes  and  hare 
been  ill  fed  may  ga^in  weight  whilst  the  dinftase  continues  to 
advHJice,  but  this  h  mrely  the  ease  with  thoHe  whuhave  tliroughout 
their  illitess  enjoyed  every  comfort  which  money  can  provide. 

Although  in  such  cases  the  weight  miiy  be  maintained  whilst 
the  appetitti  coutiimea  f^ood,  there  in,  as  a  rule,  a  clo«ie  relation 
between  the  activity  of  the  morbid  prtMreaa,  as  evidenced  by  the 
type  and  degree  of  the  pyrexia,  and  the  state  of  the  nutrition. 
Tubercnlar  patients  with  active  disease  rt-fpiire  n  much  larger  quan- 
tity of  food  than  tliose  in  health,  in  order  to  compensate  for  the 
increased  waste  of  tissue  which  it  entails,  and  if  the  digestion  is 
unimpaired  they  can  usuiilly  aHRimilate  well. 

In  addition  to  the  ordinary  hours  of  meals,  there  are  certain 
times  in  the  day  when  food  may  with  advantage  be  given  to  such 
patients  ;  these  are  early  in  the  morning,  about  11  a.m.,  just  before 
bedtime,  and  in  some  cases  dviring  the  night.  A  glass  of  hot  milk 
fiiven  before  the  aitacl;  of  coiighing,  which  eommonly  occurs  shortly 
after  waking  in  the  nuirning,  asHisis  expectoration  and  counteracts 
the  feehng  of  exhauatioii  which  often  foUowa,  and  a  tablcupoonful 
of  mm  may  be  usefully  added  to  the  milk  in  ciLses  with  advanced 
miHchief.  At  11  \.>i.  a  tumlih>rful  of  milk  with  some  biscuits,  or  a 
cup  of  beef  tea.  is  preferable  to  the  glass  of  port  wine  which  in  com- 
monly recommended  in  such  cases  at  tills  time.  At  bedtime  a  cup 
of  some  warm  food  prepared  with  milk,  nuch  as  bread  and  milk 
sweetened,  or  arrowroot,  help?  to  induce  sleep,  and  by  promoting 
expectoration  relieves  the  attack  of  coughing,  which  in  chronic 
cases  often  occurs  on  lying  down. 

Some  hot  liquid  food  dnrim,'  the  night  generally  relieves  cough 
and  promotes  sleep  more  effectually  than  the  administration  of  a 
sedative  linctus  or  a  draught.  Attention  to  this  point  is  a  matter 
of  the  greatest  importance  in  the  treatment  of  all  forms  of  tuber- 
culosia  accompanied  by  active  changes  in  the  limgs.  Various  '  food- 
warmers  '  are  sold  in  which  the  heat  from  a  night-light  is  utilised 
for  the  purpose  of  warming  liquid  food. 

The  food  taken  at  the  ordinary  mealtimes  should  be  plain,  well 
cooked,  and  as  nourishing  and  varied  aspossibte.  Mutton  and  beef 
with  fatty  and  starchy  fomis  ahoiild  enter  largely  into  the  dietary, 
but  it  is  not,  in  our  experience,  either  neeea^ry  or  desirable  to 
formulate  a  rigid  diet  table  for  siieh  patients.  They  find  it  irk- 
some, and  usually  discard  it  after  a  short  trial.  Individual  pro- 
clivities rer^uiro  to  be  considered,  and  they  will  be  found  to  ■vary 
widely. 

During  periods  of  acute  illness,  the  diet  should  be  abundant  even 
to  the  pomt  of  excess,  and  such  as  is  suitable  for  the  febrile  state. 
The  use  of  various  special  articles  of  fnod  has  been  from  time  to 
tinsc  advocate*!,  but  in  this  country-,  at  any  rate,  they  have  not 
retained  a  permanent  place  in  the  dietary. 
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The  *  Koumiss '  treatincnt,  us  carried  out  in  Tartury,  and 
particularly  in  the  re;ooii  uf  Taamani  on  the  lioWlur^  of  tlie  Cu-spiati 
Sea,  consists  in  drinkinj-  large  qntuiiUies  of  the  feniit-nteiJ  milk  of 
mares,  unworked,  and  j^'raziiig  on  llie  Stejipe.-i.  Koumisa  is  prepared 
fi*otn  cow 'a  milk  aud  sold  in  this  country,  but  its  use  at  the  Bronip- 
ton  Hospital  has  not  been  attended  by  any  very  marked  resutts. 
The  EoumiHS  treatiM'ent.  Ifku  many  utherii,  is  attended  with  grenier 
success  in  its  native  home  than  elacwburc,  hut  its  uic  has  provL-d  of 
undonbted  valne  in  cases  accompanied  by  ii-ritahility  of  the  stonmfh 
and  frequent  vomiting:.  Two  pints  or  n]i>re  may  be  ;^nven  during 
the  day,  other  kinds  of  food  bein^  lUmoat  withheld. 

Th*  writer  has  no  personal  experienne  of  the  value  of  i-he 
*  ravr-iutiut  treatment.'  It  is  liiKhly  spoken  of  on  llie  Conlmenl, 
but  is  hardly  likely  to  comu  into  favour  here. 

AicohvL^Htoni,  bitter  ale.  wine,  or  alcohol  in  some  forn» 
taken  with  meals  is  often  of  great  wervice  by  promoting  appetite, 
and  its  use  may  enable  a  tubercular  patient  to  take  a  mtich  larger 
quantity  of  food  than  he  otherwise  woidd.  The  adiiiiiiifitration  of 
large  (juantitJea  of  iilcohol.  apart  from  the  urj^ent  necrefsity  which 
may  arise  from  failure  of  vital  powt-r,  has  nat^  however,  111  the 
writer's  experience  been  necessary,  aUhouKh  some  authorities. 
notably  Flint,  Brehmer  of  G<ibersdoi-f,  and  Itettweiler  of  Faliken* 
sleiu,'  speak  stronf,'ly  in  its  favour,.  Thert'  is  no  evidence  that  the 
admittedly  injurious  offtcts  of  alcohol  taken  apart  from  food  are 
not  experienced  in  this  disease,  and  we  bavf  freijuently  observed 
thai  patients  who  have  previously  been  addicted  to  alcoholic 
excess  fjuflTer,  when  ultackcd  by  tuberculosis,  far  more  severely, 
chiefly  from  lows  of  appetite,  iniLbility  to  digest  food,  and  a  very 
irritable  cough,  than  thuae  who  liave  led  temperate  Uvea,  During' 
periods  of  acute  illness  anil  i]i  the  later  sta^'ea  oC  a  chronic 
case,  when  strength  i»  failing,  brandy  or  champagne  is  the  best 
stimulant. 

Open-air  treatment. — There  is  a  general  agreement  as  to 
the  great  value  of  the  mod*;  uf  treatment  to  which  thi'  above  name 
is  now  applied,  which  was  £rst  sy^ti'matised  and  i^uecessfully 
carried  out  by  the  late  Dr.  BrLdimer  at  Guhersdorf,  in  Silesia. 

Many  other  Sanatoria  have  been  founded  in  Ciennany  upon  his 
model ;  of  these,  Falkenstein  hi  the  Taunurt,  until  lately  conducttd 
by  Dr.  Dettweiler ;  Iticholdsgruen  in  Saxony  (Dr.  Driver);  St. 
HIaaien  in  J  laden  (Dr.  Haufei ;  t  Iribersdorf  (l>r.  Roempler) ;  Ilohen- 
honnef  on  the  Rhine,  AHenhmk.  ami  St.  Andreasberg  in  the  Kary. ; 
Hcidschloss  (Holstein) ;  Nordraeb  (DaJen)  ;  Schumberg  (Wurtcm- 
burg)  i  Rehburf;  (near  Hano\'er|  are  the  chief.  Similar  institution-* 
are  also  to  he  fouri'l  at  Davos  nn<l  .Vrosa  iu  Switzerland. 

It  will  be  seen  that  most  of  thuse  Sanatoria  are  situated  in 
monntainoujf  plac<!S,  although  not  at  anch  high  altitudes  as  the 
Swiss  .\lpine  resorts. 

In  thesL-  institutions  the  patieniij  live  under  tbccloao  supervision 

'  Quoted,  bat  not  endorsed,  by  Cr.  Uumej  Yeo,  p.  HQ. 
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of  the  i-Gsident  physicians,  and  every  detail  of  their  life  is  re^ilated 
in  a  manner  rai-ely  attempted  in  this  country,  and  to  which  few 
Knglislnnen  are  willing  to  stihniit  at  the  bidding  of  their  own 
countrymeD.  The  leading  idea  of  the  method  is  that  as  much 
of  tht)  day  as  poasihle  should  be  spent  in  the  open  air.  Either 
continuously  or  in  the  inter^'alH  of  exercises  the  patients  liu 
in  covered  balconies  or  in  '  Hegehulle,'  or  in  hammocks  stretche*! 
between  pine  trees  and  expoecd  to  the  sun  and  protected  from  the 
wind. 

Patients  with  active  or  ad^iLnced  disease  remain  at  rest  in  bed- 
rootub  with  open  windows,  either  all  the  day  or  during:  the 
period  when  fever  is  present,  whilst  thoRe  who  are  less  senouHly 
ill  spend  some  hours  daily  in  walking  or  hill -climbing,  and  rest  in 
the  intervals.  Most  of  the  patients  thus  pasis  from  st-ven  to  eleven 
hour^  daily  In  the  op^-n  air  in  all  kinds  of  weather.  Pettweiler 
attaches  uiogt  iujportiince  to  rest  in  the  open  air,  but  Brehmer 
regards  methodical  hill-climbing  as  a  factor  of  great  importance  in 
thfs  nieth<wl  of  tieatnient.  Much  importance  Ik  rightly  attached 
in  theae  Sanatoria  to  the  maintenance  of  nutritiou,  food  being 
taken  froqucntJy  but  in  moderate  cjuantity  at  each  meal.  The 
following  ia  the  diplary  and  dietribution  of  mealtimes  generally 
adopted :  ' 

'  Breakfast  between  7  and  H  a.m..  consisting  of  coffee,  cocoa,  tea, 
white  or  brown  bread  and  butter,  nnda  glass  of  milk.  At  lOo'ckwk, 
luncIieoE,  coHsisthig  of  from  one  to  two  glasses  of  milk  and  bread 
and  biititi-,  or  perluifis  broth,  egys.  &c.,  and  a  glass  of  wine  to 
hnish  witli.  At  one  o'clock,  dinner  of  soup  and  three  other  courses, 
two  of  meat  with  vegetables  and  one  of  pudding,  with  one  or  two 
glasses  of  witie.  About  1  S'.m.  afternoon  tea  {a  repetition  of  the 
early  breakfast) ;  at  7  i'.m.  supper,  of  one  or  two  courses,  one  cold 
and  one  hotwitli  vegetahlps,  and  om-  glass  of  wine  ;  at  il  t'.M.aj^lftSH 
of  milk  with  two  or  ihrte  tea^poonfids  of  cognac.' 

The  above  applies  to  ordinary  cases,  not  to  such  as  from  the 
presence  of  fever  or  atlier  cause  are  upon  a  special  diet.  The 
following  results  arc  claimed  by  hr.  Bivhiuer  of  Ciobersdorf  to 
havf  fnllowfd  tbis  mode  of  tieiitnu-nt  in  rj.OU:!  cases  out  of  5, 140 
during  ilie  eleven  years  from  1*^71!  inHi'i.  No  detailed  reivorte  are 
available  of  the  reuiahiing  iOH  cases. 
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'  S»nittoria  far  Conaumplifra,  Vaii  JaruiUowsky.     Eni;li»li  Iranslation  bj 
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CHRONIC    PULMONARY  TUBERCULOSIS         393 

Inquiry  made  in  1800  into  the  subsequent  liistor}'  of  cases 
described  &s  '  cured '  or  '  nearly  ftured  '  showed  that  in  five  cases 
the  ctire  bad  lastt^  fruiii  20  lo  2\)  years,  in  ryi  caspH  from  12  to  ^1 
years,  in  98  cases  from  7  to  12  years. 

Of  forty  patients  diBcharged  in  IHTB  aa  cured  or  nearly  cured, 
and  of  whom  particulars  couhl  bt  ascertained  in  1800,  twenty-five 
were  then  living  and  in  good  health,  one  was  suffering  from 
'  fibroid  phthisis,'  one  died  in  IH8(i  from  '  phtlmis,'  and  thirteen 
otheru  had  died  from  unknown  causes. 

For  the  following  nccount  of  the  Sanatoriuii]  at  Nordraob, 
which  is  under  the  direction  of  Dr.  Otto  W'althor  and  can  be 
thoroughly  recommi2nde<U  tht-  writer  \n  indebted  to  u  former  HouBe 
Physician  at  the  Hronipion  Ho&pitul,  liinwelf  a  sufferer  from  tuber- 
culoaiK  and  for  twelve  nionthsa  patient  under  treatment  ut  Nordrnch. 

We  take  this  oiiportuuity  nf  stating  that  we  have  never  observfed, 
coincident  with  the  complete.'  arrest  of  advanced  diseai^e.  a  more 
complete  phypical  change  in  any  individual.  Before  the  onset  of 
the  diftease  he  WIU4  thin  and  xoniewhat  gftuiit  in  appearnnce :  bis 
height  was  5  ft.  10  in.,  and  his  weight  11  Bt.  After  uHevere  UlneBS, 
marked  for  fifteen  weeks  by  continuous  pyrexia  and  great  emaciation, 
he  went  to  Nordrach,  whence  he  ha^  lately  returned  ko  altered  as  to 
be  scarcely  recognisable,  presenting  an  appt-arance  of  robust  health, 
somewhat  stout,  and  wei;jhing  Hist.  10  lb. 

PhyRtcal:  examination  of  tlie  chest  indicates  that  complete  arrest 
of  the  disease  had  taken  jilace. 

•  Nordrach  in  a  Riiiall  %illago  in  the  Haden  Black  Forest,  nine 
miles  from  Riberach  Zell,  the  nearest  tutation  on  tlie  Schwarzwald 
Bahn,  and  thirty  miles  distant  from  Strasburg.  It  is*  situatcsl  in  a 
cul-de  sac  at  the  renmte  end  of  a  beautiful  sub  nlpint-  valk-y,  1,40()  ft. 
al)OTe  the  sea,  The  valley  is  opeti  to  the  noutb-west,  hiui  shut  in 
bya  borse-sboe-shaped  ran^e  of  hills  rising  anutlier  1,100  ft.  on  the 
north  and  east.  These  liiH-^  are  clothed  with  niilcB  of  piii«;-  forests, 
which  prevent  dust  and  Hfi'ord  walks  ahelteied  fiom  wind.  Tin* 
rainfall  of  the  district  is  considerabtt'  at  all  seasons,  so  that  the  air 
is  frei^uently  wasbcil  free  from  impurities,  and  the  fjoor  of  tln^  valley 
is  kept  green  by  many  springs  and  f^treams.  On  the  other  haiid 
the  geological  funiialion  t.s  rerl  sandstone,  whieb  nipitlly  absorbs  the 
heaviest  showers  and  haves  all  paths  in  good  cundiiicni  fur  walking. 
The  climace  is  aluKiBT  as  variable  as  that  of  England,  hut  warmer  in 
summer  and  colder  in  winter.  Theatnio-'^pltere  is  exceedin^'lly  pure. 
free  from  dust  arid  charged  with  moisture,  which  has  a  marked 
intlnencein  allayinf,'pnugh.  'J'he  SiiiiJitorium  consists  of  four  housea, 
containing  in  all  about  forty-Lwo  bi.ilroom>*  and  a  separate  dining- 
ball,  nil  carefully  construelid  to  uvoid  the  fortiiutian  of  dust,  to  cause 
patients  while  indoor>i  to  Iw  jirartioally  in  the  open  air,  and  to  give 
the  minimum  exertitui  to  those  in  b^d. 

•  To  these  ends  the  walls  and  ceiling  of  eacli  rooru  are  of  varnished 
wood,  the  floor  covered  with  linoleum,  which  is  swabbed  with  water 
every  morning ;  there  is  am)ile  witidow  space,  and  11  hoL-Kii'  heating 
apparatus.     The  large  mxemenl  witulow^  uvv  practieally  open  all 
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the  year  ronncl,  so  ttat  there  is  the  least  possible  cUfference  between 
the  temperature  of  the  air  within  and  without;  a.s  a  consequence, 
colds  ttre  ahiiost  unknown.  The  walks  on  the  tjurrounding  forest 
slopes  are  estremt'Iy  varied  and  pictnresijue,  the  nearer  ^peciaily 
laid  out  on  easy  gradient)^  mth  benches  at  short  inten'al!'.  a]i<I  there 
are  several  small  slielt«ra  for  storms  ;  and  ihe  more  distaut  paths 
are  everywhere  open  to  patients.  Of  anmsemenifi,  wiih  the  exception 
of  occasional  mu.sic,  Lhere  are  practically  none,  excilenient  and 
irre<;ulai'  exertion  of  all  kinds  being  re^.'arded  as  hindrances  to  the 
absolute  nieuLal  and  physical  qnietiide  which  is  cou»iderdd  a 
necessary-  part  of  the  treatmetil  The  main  featnres  of  the  treat- 
nieiit  by  which  it  is  sought  to  effect  a  really  )}ennanent  cure  are  aa 
follows : 

'1.  An  absolutely  open-air  life  for  every  variety  of  case,  whether 
acute  or  chronic,  accompanied  by  fever  or  apyrexial,  in  all  wenthera 
and  seasons,  by  ni^ht  as  by  day. 

*  2.  A  regular  course  from  first  to  last  of  over-feeding — tttuffing 
would  lie  a  more  appi-oprtate  term — with  a  rich  and  varied  diet, 
inclmling  much  meat,  milk,  falty  and  farinaceous  food,  given 
in  large  ijnantities  at  a  time,  with  long  inten'als  between  the 
meals. 

'S.  A  judicious  combinutioi]  of  e:Lerciseihill-climbing].carefaU7 
regulated  and  carried  out  so  as  always  to  fall  short  of  producing 
either  dyspna^a  or  fatigue,  in  order  not  to  interfere  with  the  pro- 
cesaes  of  repair,  with  the  tna\imum  amount  of  mental  and  physical 
rest. 

'4.  Every  patient  is  under  the  constant  personal  supenision  of 
the  physician     a  viliil  and  tlistinctivu  factor  in  the  treatment. 

'  Durinr;  a  year's  residencf  at  Nordrach  thf  writer  has  never 
known  a  patient  take  a  cold  or  chill.  Kvtry  aiTangemeiit  tends  to 
force  patients  into  the  open  air,  and  to  overcome  their  natural 
timidity  c^fdrauf^hts  and  damp  clothes.  It  is  found  from  experience, 
which  has  betn  very  fully  tested,  thai  no  amount  of  exposure  to 
dmughts  or  wet,  or  any  variation  of  weather,  causes  the  most 
delicate  patient  to  take  cold  or  any  other  harm,  so  long  as  an  open- 
air  life  is  led,  Caspiuoni  windows  fonning  almost  one  side  of  the 
bedrooiiL  are  almost  always  open,  though  closed  al  times  in  winter 
to  warm  the  room  when  it  is  imoccupied.  The  windows  of  the 
dining-hail  are  actually  taken  out  during  a  large  part  of  the 
vear.  rutieiilH  hiiv»*  no  siitin;,'-rtH)ni3,  ant\  must  bt  out  all  moru- 
nig  for  the  daily  walk,  however  short.  This  kind  of  life,  at  first 
uncotnforlable,  becomes  in  time  quite  natural,  induces  a  hardening 
to  cold  and  heal,  and  renders  a  return  to  town  life  at  first  quite 
distasteful. 

*  Three  meals  are  given  in  the  day  ;  breakfar;t,  at  8  a.m.,  consists 
of  coflfee,  bread  and  butter,  and  cold  meat,  such  as  ham,  tongue, 
Bausage,  kc,  and  a  half  litre  of  tuilk.  This  after  a  time  is  reduced 
to  a  quarter  litrp,  acconliiig  to  the  patient's  rapacity  and  need  for 
putting  on  ihah.  Dinner  ai  one  o'clock  consists  of  two  hot  courses 
of  meat,  or  tish  and  meat,  about  four  to  six  ounces  being  served  to 
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-Meb,  patioDt,  with  plenty  of  }>olatoes  und  grevu  vegtitubles,  and 
saaces  in  vhich  butUr  is  cbc  mam  ingi'odieiu.  Tbe  tbini  course 
may  be  pastry,  or  fjirinnopoiiB  pudding,  fruit  nnd  ice  creara.  with 
coffee  and  11  half  litre  of  uitlk.  Sujjj>er  at  seven  usuiilly  consists 
of  one  hot  nipjit  course  its  at  dinner,  and  one  cold,  as  at  breakfast ; 
tea,  and  a  half  litreof  milk.  The  two  letter  monla  rauat  bo  taken  under 
the  Huper^isiun  of  the  Htsidfnt  Pliysiriim,  and  seiviiuta  mny  not 
take  away  tbe  plates  until  tverything  has  bee-n  eaten.  Hoiif;hly 
Rpcaking,  the  piitienteatsnboiit  double  the  amount  of  food  hedesiies. 
Pyrexial  cases  in  bed  have  the  eanie  dit^t,  with  if  anylhin>;  slightly 
larger  portions ;  and  it  is  found  that  absolute  nst  in  h-d  and  over- 
feeding are  tlie  most  potent  means  of  redntin^'  temperature. 
Patients  rest  on  their  couches  from  12  to  1,  and  from  f>  to  7, 
before  meals.  On  this  plan,  patients  invarialdy  Rain  weif^ht, 
averaging  two,  three,  and  even  four  poimds  n  week  for  the  lirt^t  few 
weeks,  and  afterwarda  by  .-imaller  incrementH.  Not  only  fut  but  firm 
muscle  is  funned,  and  it  is  not  uncommon  for  pittients  to  gain  one 
quarter  to  one  third  of  their  totnl  wr-ight  in  this  way, 

*  Patient.1  are  not  unfreijuently  sick  duriuf^  or  shortly  nfteranieal ; 
if  this  happens,  they  come  back  and  finish  the  moil,  liudin;;  as  a 
nile  no  ditticiilty  in  retaining  the  rp?nninder, 

*The  rest  before  meala  and  tbe  lon^,'  internals  between  are 
valuable  aids  to  complete  assimilation,  and  dyspepsia  is  on 
the  whole  rare ;  if  present,  it  uiFiimliy  disappears  ;is  niitntion 
im  proves. 

'  Cases  of  active  diaeaae  with  high  fever  are  treated  by  rest  in  bed, 
over-feeding,  and  usually  by  isolation,  any  exertion,  such  as  talking;, 
being  spared  as  nnich  as  po-tsible.  \Vhj'n  the  temiK-rature  remains 
below  36°  C.  in  the  evening,  and  below  87^  C.  in  the  iiiornijig  for  a 
week  or  ten  days,  the  patient  is  allowed  a  short  walk  in  the  niomiiug, 
beginning  with  fifty  yards  or  so,  and  gradually  inci-eas^ing  the 
distance  tentatively.  If  the  temperature  tends  to  i-ise  in  tbe 
mornings  to  H7°  C.  or  above,  rest  is  resorted  to  agnin. 

'Patients  take  their  own  temperaturerf  in  the  lectum  four  times 
daily  :  on  waking,  at  12  >!.,  injmcdiateiy  after  the  walk,  at  5.^10  r.jc, 
and  before  going  to  bed.  .\a  average  good  morning  temperature 
would  be  fMJ'U  C.  '4,  or  '5,  and  after  the  wa3k  a  degree  ov  a  little  more 
higher.  This  exertion  tempemture  should  in  mostcasefl  not  exceed 
H8°  C.  and  must  be  taken  at  once^  us  it  often  falls  rapidJy  in  tJie 
first  few  minutes. 

'Walking  must  be  at  a  very  slow  uniform  pace,  and  at  6rst 
several  rests  should  be  taken,  so  as  neveL'  to  cause  the  least  fatigue. 
Talking,  except  during  rt-sts,  should  be  avoided,  particularly  whan 
going  uphill,  and  special  lase.s  are  nometiraes  sent  to  walk  by  them- 
aelvea.  'I'he  first  part  of  the  walk  is  usually  an  ascent,  then  a 
horizontal  portion  and  a  descent  home. 

'As  energy  revives,  the  distance  is  cautiously  increased,  le^^^ard 
bcdng  given  to  the  temperature,  until  several  miles  can  be  done. 
invohing  a  climb  of  five  or  six  hundred  feet  during  the  morning  ; 
but  a  slow,  steady  gait  niu^^t  alwiiyn  be  ubserved.     The  afternoon  is 
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usually  spent  in  rost  or  a  short  walk,  and  patientfi  go  to  bed  about 

niat)  to  half-past.  The  phy*^iciaji  visits  eaclL  putieiit  three  times 
daily,  before  each  meat,  except  those  who  are  couvaicsceut ;  to  such 
patients  one  viait  daily  is  cnnsidered  sufficient. 

'  Evury  patient  has  one  of  Pettweiler's  pocket  flasks,  and  a  cup 
in  his  bedroom  to  receive  sputum,  and  spitting  elsewhere  is  for- 
bidden. 

'  The  che»t  is  examined  monthly,  and  at  the  same  time  the 
expectoration  is  very  carefully  examined  for  tubercle  baciUi. 
The  results  of  this  treatment  are  in  the  majority  of  cases  extra- 
onUnary.  Dyspepsia  disappears,  antr^mia  gives  place  to  a  healthy 
colour,  weight  ia  made  to  tbe  extent  of  twenty  to  fifty  pounds,  cough 
and  expectoration  diniinieh,  and  physical  si^'iis  correspondingly 
decreaKE,  tht-  whole  conatitntion  becoming  totally  reorganised. 
Finally,  bacilli  can  no  lunger  be  found  in  the  expectoration.  Ab  a 
final  te3t,  some  expectoration  is  injected  under  the  ^^kin  of  a  guinea- 
pig  and  an  interval  of  threi^  or  four  neekit  is  allowed  to  elapse.  If 
no  signii  of  tuberculosis  develop  in  the  annual,  the  patit-nt  is  allowed 
to  return  home,  often  to  do  modciato  work  at  once,  which  is  regarded 
ae  the  best  mode  of  securing'  the  favourable  changes  induced  in  the 
lungs.' 

\Vf  are  aitxd  to  hear  that  the  writer  piopose^  to  establish  a 
sanatorium  rondncted  on  similar  lines  in  this  countr)',  an  such  an 
iiirttitutiou  is  miith  nctcitd,  oiid  Kn^land  is  now  far  behind  con- 
tinental: eountfif4,  purtiuulaily  Gernuuiy  and  Switzerland,  in  the 
facilities  it  afibrds  for  the  '  open-air '  treatment  of  tubercular dinea-te 
of  the  lung». 

Ext'rv he.  ^Th(j  more  exercise  the  patient  is  aide  to  take  in 
the  o|)en  air  the  better  ;  the  exact  form  mufd  depend  upon  a  variety 
of  consideratiuDs,  but  in  all  cat>cs  it  should  stop  t^bort  oi  produciug 
fati>;ue.  Aiding  on  borsehack,  or,  fur  moderate  ihstances,  on  a 
bicycle,  althouf;h  ti-finj:  to  the  l-ieRinner,  are  modes  of  taking  exer- 
cise which  entail  comparatively  little  eft'ort  upon  the  experienced. 
Walking,  particularly  up  gentle-  ar^ceuts,  is  especially  valuable  as 
promoting  more  complete  ex]M,nsiuii  of  the  lungs. 

For  patienig  with  liruitect,  or  more  or  leas  completely  arrested, 
disease,  many  uf  whom  are  found  during  the  winter  ut  St.  Moritz, 
Davos,  and  other  Alpine  resorts,  skating  is,  whilst  they  are  there, 
a  motst  suitable  exercise.  Curliuy  and  golf  are  also  good  forms  of 
exercise  tbi'  such  patients.  Wbeu  no  longer  strong  enough  for 
these  forms  of  exercise  already  mentioned,  it  is  generally  advisable 
for  the  patient,  if  bi.s  means  allow  of  it,  unless  the  lUsease  is  very 
advanced  or  lliL-re  i,s  high  and  coutijuiuua  fi-ver^tobe  out  in  a  carriage 
or  a  bath  chair,  or  reclining  in  the  open  air  in  some  protected  spot 
during  part  of  the  day. 

Specific  treatment:  tuberculin.  -On  .\ugu8t  4,  1890. 
eight  years  after  lii^  memorable  iliscovL-iy  of  tlie  tubercle  bacillus. 
Koch  stated,  at  a  general  meeting  of  the  Inleniatianal  Medical 
ConpVLJSK  at  Berlin,  that  he  bad,  as  u  residl  of  prolonj;ed  research, 
found   'a  substance  which,  when   inoculated  into  a  guinea-pig, 
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reodera  it  incajmble  of  reacting  to  theinoculaiioD  of  the  tubtrcular 
virus ;  the  sanii;  gubstance  in  guinea-pigH  aiready  uttackr-H  with 
advanced  atid  K^neratiHetl  tttberculosi^t  brintf^  about  a  complete 
arrest  of  the  development  of  tlie  malafJy  without  the  animal  suflfer- 
ing  any  harmful  pffecta  from  tha  inHuence  of  tlie  remedy.* 

On  November  18,  1890,  Koch  publiahed'  the  reeulta  observed 
to  follow  the  use  of  this  remedy  in  tubercitlous  patients. 

The  snhstance  proved  to  be  a  glycerine  extract  of  pure  cnltnraa 
of  the  tubercle  baciUus. 

The  ^(reat  interest  excited  tliToiiphoiit  the  world  by  this 
annonneement  is  atill  fresh  in  our  memories ;  thp  lamentable  hx-k 
of  judgment,  of  self-comrol,  imd  of  thuae  critical  faculties  whiih 
should  characterise  the  niembers.  of  a  scientific  profession,  displayed 
bv  many  npnn  that  occaf*ion,  may  nerve  as  a  warning  for  tlie  future. 
T'he  history*  of  meilicine  in  kUII  more  recent  tiiiicH,  however,  appears 
to  prove  that  the  tendency  lo  exploit  for  seltisli  purposes  each  new 
discovery  in  therapeutics,  and  to  recoinment!  it  as  a  panacea  for 
almost  everv  ailment  of  mankind,  is  ineradicable  from  the  minds  of 
the  weaker  brethren. 

Tlie  resnlts  of  a  prolonged  and  carefiii  trial  of  tuberculin  in  cases 
of  pulmonarv  tuberculosis  uniler  the  care  of  ei^dit  pby-flcinns  at  the 
Brampton  Hospital  are  thus  tiunimansed  in  a  report  stoned  h\  Drs. 
C.  Theodore  Williams  ami  Jobn  Tatham: 

'  1.  That  tul)erculin.  if  introduced  under  the  skin,  speedily  causes 
inflammatory  cbanj,'(!s  In  ami  around  tubercular  lesions. 

*  2.  Tliat  the  notion  oftuberculin  in  lung  tuberculosis  is  to  cause 
breaking:  down  of  the  tuharr.ular  masKea  and  of  the  lunj;  tissue  in 
the  nei<(hboiirhoo(l,  and  tbus  to  promote  the  formation  of  Crtvities. 
That  this  i^  the  case  iw  proved  by  (a)  the  appi-arance  of  lung  tissuf 
in  the  sputum,  where  it  was  previously  absent,  and  (h)  by  the 
physical  signs  of  cavity  repbicing  tho.se  of  cons<didation. 

'8,  That  tuberculin  increases  the  amount  of  expectoriLtion,  but 
that  there  ia  no  proof  that  it  dimini.'ihes  the  nmnbcr  of  tuborcb' 
bacilli  contatnt'd  tbereiji,  for,  in  Bouie  of  the  patients,  they  apparently 
mcreaeed  under  its  use. 

'  4.  That  in  many  eases  tuherpnlin  injections  are  followed  by  a 
distinct  extennioTi  of  disease,  as  evidenceit  by  jibysical  signs. 

•  5.  Tbat  the  reactions  dinto  lubercuUn  are  exhauating  to  the 
patient,  and  canse  losa  of  weight  and  strength. 

'  6.  That  this  treatment  is  Kijeeially  cotitiu-indicated  in  hing 
tuberculosis  accompanied  by  pyrexia,  as  likfly  to  convert  Intermittent 
into  cnntinuoufi  pyrexia. 

'7.  That  lung  excavation  accompanying  the  use  of  tuberculin 
may  be  followed  by  contractile  ehanges,  due  to  increase  of  fibrosis. 
Thia  was  shown  m  two  of  the  rases  under  oliservation,  n'her« 
diminution  of  cough  and  expectoration  and  gain  of  weight  took 
place. 

'  8.  That  the  tuberculin  did  not  favourably  influence  the  course  of 

'  Deutiehe  Med.  H'ocheturhr.,  Xo.  ifin. 
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th€  diseaso  in  the  majority  of  caBos  ;  that  in  some  the  nffecU  vere 
(letrimenttil ;  and  tlmt  eveu  in  thn  stationary  and  imp.-oved  cases 
it  was  difficult  to  ascribe  any  <listiuot  impmvemont  to  the  injections, 
which  might  not  have  been  equally  uttained  undtT  the  treatment 
ordinarily  employed  in  the  hospital.' 

Professor  Koeli  has  recently  '  stated  that  he  still  regards 
tiiberc3nlin  af  the  best  remedy  againat  tuherculoais,  hut  at  the 
Haine  tinu-  he  bi-iuKi*  iurwiird  threo  new  preparatioua  —  viz., 
tubtrciiliii  A,  O,  and  H,  of  which  the  last  is  recommended  for 
clinical  utH-. 

'  Tuberculin  0  and  R  are  prepared  by  vigorously  pounding  in  » 
mortar  dried  cultures  of  the  tubercle  liacillus.  and  then  adding 
distilled  water.  The  whole  is  centrifngalised  in  a  powerful  machine. 
The  clear  hut  opaleweut  liquid  collecting  at  the  top  contains  no 
tubercle  bacilli,  and  conatitates  in  the  £rst  centrifugalisation 
tuberculin  t).  The  remainder,  containing  the  (A'frr*,*  of  tlie  tubercle 
bacilli,  forma  tuberculin  K.  This  remainder  is  dried  and  pounded, 
diiitiUed  water  added,  and  the  whole  again  centrifugahsed.  This 
process  is  repeated  until  hardly  Jiny  residue  remains.  Twenty  per 
cent,  glycerine  as  then  added  to  \nilh.  preparations  to  ensure  their 
preservation.  Thi'  dose,  by  subcutaneous  injection,  ta  1-500  mgr. 
to  begin  with.  An  injection  is  given  every  other  day,  and  the  dose 
is  «:radually  increa^ied  up  to  20  ntgrZ 

If  the  temperature  rise  the  injections  should  be  stopped. 

It  is  clftiracd  for  the  tuberculin  R  that  it  exerts  both  immunising 
and  curative  efTecis,  and  that  ca^^s  of  tuberculDsi>4  and  lupus  in  an 
early  stage  are  without  except  ion  greatly  improved  by  its  administra- 
tion, and  that  no  unfavourable  results  attend  its  use. 

Guinea-pigs  tluin  treated  were  so  completely  immnnised  that 
injections  of  virulent  cultures  had  no  effect. 

Our  experieuce  uf  this  remedy  ia  not  ret  sufficient  to  justify  any 
statement  of  opinion  as  to  its  value. 

Kwli  states  that  eases  of  tubercular  disease  in  which  the  tem- 
perature rit-es  above  100' "i  F.  are  not  suitable  for  this  mode  of 
trcfitment,  as  auch  a  degree  of  fever  indicates  tho  pre.'^fince  of  mixed 
infection  {atreptoe:occi  and  septic  organisms).  We  have  considered 
this  question  elsewhere  {iitic  p.  tliil). 

The  tUaeovcry  of  tuberculin  has  undoubtedly  proved  of  the 
greatest  f^ervice  to  lutdieal  science,  both  by  su^gestiitg  work  on 
similar  lines  in  eoniivction  \\'ith  the  toxines  of  otber  diseases,  and 
byprovidiuga  test  for  the  preaenecof  tubercle  in  cattle.  When  its 
use  for  this  pui'iHi^e  becomes  general,  antl  the  slaughter  of  animals 
thus  proved  to  be  infceied  is  made  couipnlsor}',  liiillj  wQl  no  longer 
be  a  source  of  infection,  and  the  incddence  of  tubercular  disease  in 
chibUiood  will  probably  be  marhedly  dimmisbtd.  Us  value  as  a 
test  for  the  prefience  of  tubereb-  in  human  beings  is  not  great*  a* 
mictiona  are  obtinned  Jn  sfveral  otber  diseases. 

A  ehait  of  the  temperature  dm-uig  the  'reaction'  prodaced  by 

■   iMitl.  Med.  H'txA..  April  I.  Irt'.iT.  |j.  2011. 
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the  injection  of  tuberculin  is  Biihjoineil  in  order  to  cmphasiM  the 
fact  that  it  is  a  romedy  whicb  produces  fi'ver. 

We  are  stronf^ly  of  opinion  that  no  remedy  which  has  thi» 
effect  is  admissible  in  the  treatment  of  tubt^rcular  disease  of  the 

The  patient  from  whom  this  chart  was  obtained  was  under 
treatment  with  twherculin  fnr  a  pt-riod  of  thirty-six  dayn,  during 
which  thirty-one  injectiotie  of  tuberculin  were  given.  The  dose  was 
gradually  increased  from  '001  cc.  to  -1  cc.  Daring  the  course  of  the 
treatment  four  calcareou<t  particlps,  nne  of  which  was  surrounded 
hy  pigmente<l  hin^  tii^sue  and  hIho  another  small  i>orti<3n  of  luujf 
tiHSue,  were  expectorated,  and  signs  of  a  small  excavtitiou  appeari-d 
at  the  apex  of  nne  lung. 

Tliewe  facts  are  sufficient  to  prove  the  pvat  danj^-er  of  lii,'liting 
up  active  cliangei*  in  quiescent  lesions  which  ntten<ls  the  use  of 
tuberculin  in  doses  sufficient  to  produce  fevt-r.  Fnrtunatf?(y  the 
form  of  dieease  present  in  this  caae  was  marltedly  libroid,  and  no 
BnbseqiienC  iU-eSects  followed  the  treatment  adopted. 
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Fill.   lOfi.  — PtllKSttJ*    HHHIX'l   THK   ■  ilEACTIOS  '   PKO&t'CKlJ    BV   TITE 

Ixjeltius  iji'  TrnKiicLUN 

Klein  (Arthur) '  has  lately  attempted  to  provo  that  the  action  of 
tuberculin  is  not  upon  the  specitic  virus  of  the  disease,  but  upon 
the  pyogenic  orgatiisma,  stroplococcus  pyof^ines,  piicuniococousini<l 
the  stiLpliylococcus  aureus,  present  in  asnociation  with  th(.'  tubercular 
lesiona,  and  tliat  the  phenoniEnn  of  thi?  '  renctiuii '  arc  due  t<j  the 
miUtiplieation  and  increased  viruleiure  id' these  orjiaiusnis.  lie  was 
led  to  this  conclusion  primarily  liy  tin.-  discovery  of  mllamnuLttiry 
lesions  in  which  these  organisms  were  present  in  j,'reiil  abundance 
around  tubercular  fotd  in  patients  dyinj,'  whi!.st  under  treatment 
with  lubercidm.  This  view,  howi-v.-r,  is  difiproved  hy  the  fact  that 
the  reaction  i-?  observed  in  perfectly  healthy  animal:),  and  alao  hy 
the   clinical   observalio7i    llml  with  fibroid  pidmnnary  lesions  tlie 

'   Vrttulven  der  Tubfrculinwerkung,  1893.  Wien. 
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Far  intenml  adtiiimBtration  we  preft^r  pure  beecliwood  creasoter 
which  is  il>B3t  ^'ivt-n  in  the  form  of  '  perles  '  or  palatinoids,  eath  con- 
taining two  or  thret>  minimg  of  the  drug.  Of  these  perles  two  may 
\hi  ^nven  ihrcH!  tiniuH  diiily  with  lueal^  to  begin  with,  und  the  dose 
may  bu  gradually  incrt'uaed  until  the  patient  is  taking  from  6fteeii 
10  twenty  minimfl  of  the  drug  daily.  Some  writers,  however, 
advocate  the  use  of  much  larger  dosea.  We  a.re  glad  to  obser^•«  that 
a  prate?jt  has  recently  bt*eu  raised  afjainst  the  use  of  this  tlrug  in 
tlio  excessive  doses  aometimes  recommended,  a  method  of  treatment 
to  which  the  term  '  creaaotic  orgie  '  (!)  has  been  applied.  We  have 
rarely  fomul  c-Teasote  interfere  with  digeatioa  ;  if  this  .should  happen, 
its  use  should  he  disco titinued,  oa  in  the  treatmetit  of  tuberculosis 
the  assimilation  of  foal  is  of  far  greatt-r  inip<jrtftnce  than  the 
ttdmiuistratian  of  any  drug. 

Ciuaiacol  carboiuitf  may  be  friveii  in  cachets,  in  doses  of  eight 
to  fifteen  graiuB  tbree  times  daily,  and  the  close  may  l)e  gradually 
iacreasod  to  tWL'uty  gmins  or  even  more.  Benzosol  may  also  be 
given,  either  in  cachets  or  tabloids,  in  ^timilar  doses. 

SteriUsed  oil  of  fruaiaeol  may  be  adiiiiuiHtered  by  aiihcutaneaas 
injectinn.  but  no  (Kicid'^d  advantage  counter  balances  the  obvious 
objections  to  thi.^  mode  of  tieatment. 

Of  the  direct  injection  into  the  lungt  of  creasote  or  gtiaiac<il  we 
have  no  experience-,  and  the  iif*e  of  these  remedies  in  this  disyose  by 
the  mtJthiid  of  inlralaryngeal  injection  has  not  been  in  ouFoxperience 
attended  by  auy  heiieht. 

\'arious  other  n'medie.s  of  the  Hutiseptic  class  have  from  time 
to  time  been  eniployed,  but  as  we  have  no  experience  of  their  use 
we  refrain  from  mHQtioning  them.  For  these,  as  for  so  many  other 
reme(lies,  the  favourable  results  at  first  claimed  have  not  been  sub- 
stantiated by  substf]Ufnt  experience. 

Sn  soon  as  any  remedy  is  discovr-red  which  exercises  a  decided 
inthienee  \i|)on  the  virus,  its  efTeL-ts  will  |>rubably  be  so  easy  to 
recognise  that  ihe  mutter  will  be  speedily  placed  beyond  the  possi- 
bility of  doubt. 

Antiseiilit  ageiiln  tuny  also  be  euiployt-d  in  the  volatile  form  as 
inhaltitious  or  sprays.  ]>r.  Iliirnty  Veo  speakt*  highly  nf  the  favour- 
able elTi-cts  of  the  cnntimious  tiihnlalion  of  etjiial  jiarts  of  either 
crcasote  or  carboUc  acid  and  s.])intw  of  chloroform,  in  modifying  the 
course  of  the  diseHse  ami  preventing  infection  of  tbe  larynx  ;  and 
Wilson  Fox  adjnitted  the  value  of  tliis  method  of  treatment.  One 
of  the  chief  reaults  observed  to  follow  its  use  is  a  diminution  in  the 
amount  of  the  expectoration. 

Eucalyptol,  ItHliiie,  io<1of(>rm  iu  ether,  and  oleum  pmi  Bylvestris 
are  other  agents  of  this  class  which  may  be  used  in  the  form  of 
inhalations. 

Tonic  remedies.  Of  ihe.-^e  the  most  valuable  are  cod-liver 
oil,  the  hypopliO!>|»hite-'^,  arsenic,  quiniiu,  nnx  vomica,  minernl  acids, 
ami  vegetable  bitters  such  us  genuiin.  .\s  a  general  rule,  tlieir 
useftilnet^s   i£    most  marked  dm  ''iids   of  ijuiesccnce   of   the 

disease. 
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Cod-liver  oiV.^Owing  to  improve<l  metlioflR  nf  preparation, 
cod-liver  oil  is  uow  far  1b».s  nauseous  tliEii  formerly,  and  only  the 
puTE!  pale  '  tiLStelefls '  oil  should  be  prescribed. 

The  favourable  effects  nf  this  remedy  arr  speciallj'  ob8er\"ed 
during  the  apyruxial  periods  of  the  clironic  variety  of  tlie  diseaRe. 
a  Bteody  improvement  in  the  nutrition  oE  the  body  being  the  best 
evidence  of  its  beneficial  nction. 

ContiiiuuuK  f(3Ver  or  even  a  hi;^'b  evening  temperature,  and  the 
presence  of  gastric  or  intestinal  catarrh,  are  cohditionH  wlijch  oon- 
tra-indicat4^  its  nsw^  and  it  is  rarely  wise  to  force  the  reniiidy  npnn  a 
patient  who  expresses  a  decide<l  distaste  for  it,  and  never  if  it  [iru- 
diices  nausea  and  impairs  the  appetite.  As  a  nile.  patients  take 
the  oil  much  n]ore  readily  daring  cold  than  hnt  weather  ;  many 
who  can  aHStniiliile  it  UurinK  the  winter  mouthx  heinfr  obliged  tu 
diacontiuue  its  use  during  the  height  uf  summer.  Children  usuully 
take  co^i-liver  oil  without  difficulty,  and  many  acquire  a  decided 
t:iste  for  it. 

The  best  effects  are  ubtauied  Ixum  moderate  doses ;  one  tu  two 
teaapoonfuls  may  bo  taken  twice  or  tbrec  times  daily  after  meals 
for  long  periodn.  Home  patients,  who  are  unable  to  digest  the  nil 
Biter  meals,  are  able  to  tak^  it  at  bedtime  without  subseijuant 
nausea. 

Cod-Uver  oil  may  be  enclosed  hi  capsules,  or  its  ta.tte  may  he 
diagnised  by  soma  vehicle,  such  as  orange  or  steel  wine  or  lemon 
juice.  At  the  ISrorapton  Hospital,  cold  onffee  with  salt  sprinkled 
on  the  surface  of  the  oil  lia-s  been  found  eftifracious  for  thin  tiurpnse. 
Some,  who  are  unable  to  digest  it  when  pure,  cun  take  it  in 
the  form  of  an  emulsion,  or  in  coml>ination  with  croasote  (creasote, 
iriv— X,  ob  nmrrh.  ^ij,  twice  daily). 

Many  remedies,  such  aa  pancreatic  emul^^iou, cream,  maltine,  are 
used  either  as  substitutes  for  codliver  oil  when  from  one  caust;  or 
another  the  oil  cannot  lie  taken,  or  are  ^^veu  in  coiiibinatiou  with  it, 
All  those  named  are  of  service  ;  glycerine  is  another,  but  of  more 
doubtful  value. 

The  administration  of  the  hypojihosphitt^s  of  calcium,  soilimu, 
and  potassium,  but  ei^pecially  the  former,  is  indicated  in  the  early 
and  less  acute  stafjea  of  chronic  tuberculosis,  and  particularly 
in  younp  subjects.  These  remeilies  may  bo  given  in  the  form 
of  syrups,  and  in  combination  with  iron  and  other  tonics.  The 
following  is  a  useful  formula  :  R  calcis  hypophospbitia,  gr.  v. ; 
8}TUpi  ferri  plio.^p]iatis,  5j;  giyeorini,  5j;  inf.  gent.  co.  ad  5 j ;  ter 
in  die. 

Arsenic.— hi  the  early  periods,  and  in  chronic  cases  combined 
with  asthma,  much  benefit  has  boon  observed  to  follow  tbe  nd 
ministration  of  arsenic  (Willijuus).  Many  physiciitns  indeed  regard 
it  as  a  remedy  of  the  greatus^t  importance.  Our  uwn  uxperience. 
however,  ia  in  ofcord  with  that  of  |)r.  liurney  Yeo,  who  stiitt-.-^  tliat 
he  has  not  obtained  any  very  brilliant  rt-xultii  from  its  use.  It  is 
chiefly  of  9er\'ice  in  cases  associateil  with  umemla. 

IroHt  in  the  form  of  the  syrup  of  the  iodide  or  phosphute,  h 
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A  mmiliir  □i^IIkmI  of  treaCinent  ia  often  efficacious  in  relieving 
caugli  which  occurs  on  lyiufi  Jowu  at  ni^'ht. 

If  Iho  cough  continiios  during  the  nij^ht  and  prflvonts  sleep,  n 
dose  of  a  lincttm  contHiniiig  codeina  or  inoqihia  mould  be  Kiveii, 
and  if  necessary  it  may  be  repeated  ;  but  tliG  loss  often  It  is  taken 
the  bettor. 

Codeima  (^r.  ^^1.  t-itrtc  acid  Igr,  vj),  spiritH  of  chloroform  {!i\iij  to 
v),  and  a  drachm  of  mucilage  of  ncacia,  or  liquor  morphina*  ace- 
tatis  (iJi_viij),  chloric  rriher  (iiliijl.  lemon-jnipe(insv),  and  a  drachm 
of  mucilage  of  acacia,  are  useful  combinations.  The  use  of  sedative 
linctU8(!g  during  thf  daytime  shouHd  t>e  avoided  as  much  as  {xissible. 

An  irritalitig  and  inoQ'ectivo  cougb,  persisting  during  the  dajt  ifl 
best  treated  by  the  use  of  inhalations  or  sprays. 

Ten  drops  of  a  twenty  per  cent,  aolution  of  menthol  in  alcohol 
may  be  siu'iukled  uii  the  Gpuugc  of  a  porfoiuted  j^iuc  iubalor,  and 
this  Tuay  be  worn  for  an  hour  or  more  at  a  time. 

Antiseptic-  drugs,  such  as  creasote,  carbolic  acid,  eacalyptol,  or  the 
oleum  pi]ii  sylvtstris,  in  coiiibiiuLlion  with  a  stilative  volatile  agent 
such  as  chloroform,  may  be  used  in  a  similar  manner,  or  they  may 
bf  employed  in  the  form  of  sprays. 

In  adilition  to  relieving  cough,  these  rem^^dies  are  of  aerrioe  by 
diminishing  the  quantity  of  the  expectoration. 

l\nniter-irritation  by  the  use  of  blisu-r>i  or  linimente  containing 
tm-peutiue  and  iodine  (f.'j.  liniineutuai  terebinthiuee,  5vj  ;  tinctura 
iodi,  •;]),  or  a  pigment  composed  of  eijual  part.i  of  the  tincture  and 
liniment  of  iodine,  is  often  efficacious  in  relieving  cough. 

Cough  arising  from  laryngeal  irritation  may  be  relieved  by 
the  inhalation  of  medicat<Kl  vapour.  For  this  purpose  a  variety  of 
remedies  such  as  coninm.  henbane,  hop,  or  tincture  of  benzoin 
may  be  employed.  The  following  is  a  useful  fonnula :  R  chloro- 
fonui,  »i\  ;  succi  conii,  5j ;  glycerini  acidi  carbolic!  ad  511,  to  be 
adde<l  to  half  a  pint  of  boiling  water  and  the  vapour  inhaled. 

Pain  referred  to  the  aullary  regions,  and  possibly  due  to  a 
localised  pleurisy,  may  generally  be  rvtieved  by  strapping  the  side. 
Pain  over  the  front  of  the  cheat  is  best  treated  by  the  application 
of  iodine,  or  by  the  use  of  a  liniment  of  belladonna.  The  effect  of 
iodine,  however,  renuires  to  be  carefully  watched.  a>  the  sensitive- 
ness of  the  skin  to  Us  action  \Tiries  greatly  in  different  indi\-idaals. 
■ud  in  some  persons  intense  irritation  (which  ts  apt  to  be  mental  as 
well  as  local  I  r^^^on  follows  its  use. 

Night  sweating.— In  the  majority  of  cases  this  symptom  is 
associated  with  pyrexia,  the  sweating  occurring  re^rularly  in  the 
early  morning  when  the  temperature  l«egins  to  decline.  Relief  may 
often  W  obtaise«1  by  sponging  the  Inxly  with  cold  or  tepid  water 
at  beiltiuie  in  the  manner  recommendc<d  in  the  treatment  of 
pmxia.  Quinine  in  combination  with  digiiaiis  often  acts  well  in 
such  cases.  If  diese  should  fail,  a  tri:il  may  K'  given  to  oxide  of 
eiuc  (gr.  iij  ivK  eitlier  alone  or  in  coutbinntiou  with  extract  of 
belladtuina  i^gr.  ^  -  ^  1.  ailniini5U'n\l  in  the  fonn  of  a  pill  at  bed- 
time, or  to  ain>piue*iu  doees  of  -j  .U  to  /^  gr.  in  piU.  or  to  snlpharic 


CHRONIC    l»ULMU-N.\KV    TUBIiRCULUSIS         407 

acid.  The  disadvantagf  attenciing  thp  nse  nf  the  various  prepara- 
tions of  belladutina  is  their  U>ni1encv  to  proituce  dr^'ness  of  the 
throat.  Areeniato  of  iron  {gr.  ,4  -\).  nitruti'  of  pilocarpine  (gr.  ._,'„), 
picrotoxine  (gr.  ^'^i,  agaricin  (gr.  ,',),  have  all  b«fn  foiinr)  of  service 
in  casen  which  hav6  not  yieliletl  to  ibe  reiiieilk'H  iiientioiifd  above. 

When  profuse  sweating  invuriulbly  attends  sleep,  it  ia  generally 
a  sign  of  exhaustion,  and  may  He  prevented  by  tho  administration 
of  stiuiulants  and  hot  Uijtiid  food  at  bedtime  or  in  the  canly 
inomiQg.  When  the  patient  wakes  in  a  profuse  perspiration,  the 
clothing  and  bed-Unen  ehoiild  he  changed  at  once,  the  skin 
thoroughly  dried,  and  some  hot  itjilk  and  Imuidy  given.  If  the 
sweating,  as  is  not  infrequently  tlie  cast-,  follows  a  prolonged 
paroxysm  of  cough,  the  t-hicf  attention  ahnuld  be  given  to  the 
treatment  of  tki'  Latttir  syniptom. 

Diarrhoea.  In  cases  of  acute  ulceration  of  the  intcatinfl, 
rest  in  be<l,  the  nppliciition  of  hot  linsffd-inca]  ponltices  to 
the  abdomen,  and  the  rnrttrictioii  of  tlie  diet  to  milk,  mciit 
essences,  jelly  beef-Lea,  and  chicken  broth,  given  at  intervals  of 
from  two  to  three  hours,  constitnte  the  most  iiiipnrtant  measure:;  nf 
treatment.  A  small  dose  (oj-.^ij)  ■of  castor  oil  flliould  first  hf  given 
to  clear  the  bowel  of  any  contents  which  miiy  be  11  caii^e  of  irrita- 
tion, and  snbsefinently  snbnitrate  of  bitiiiinth  in  doses  of  gr.  x-xv 
combined  with  opium  (gr.  1 1,  iidniinistered  in  powdtTfi  every  fntir 
boors. 

Diarrhoea  dne  to  clironic  ulceration  of  the  intestine  oocurring 
in  the  later  stages  of  the  chronic  fnnu  nf  the  diseHs^  is  usnally  bent 
treated  by  restriction  of  the  rliet  to  such  articleH  as  are  easily 
absorbed  and  leavp  little  reiidne,  and  by  the  administration 
fif  astringents  crmibincd  with  opium.  Suhnirrnte  f>f  hi^iiiiintb 
(gr.  xx-xxx)  with  [uilv.  ipecuc.  co.  (gr.  xl  fonus  a  useful  com- 
bination, which  may  be  grvoii  in  milk  I'very  four  hours. 

Mineral  astringents  such  its  aci'tatc'  of  lead  Igr,  ij-iij)  and  sulphate 
of  copiM?r  (gr.  J-^),  in  combination  with  opium,  are  also  of  use 
when  the  remedies  already  mentionocl  fsul. 

Kino,  cateehu,  and  bjeiriatoxylum  nmyalso  be  tried  in  conihiiia- 
lion  with  Opium  {Unct.  catechu  ^ss  ;  tinct.  opii  niv-x:  mist.cretjejj). 

The  fluid  extract  of  colo  bark  In  doses  of  live  minims,  comi)incd 
with  onmpnund  tincture  of  c;ird;itnonis  and  mucilage  is  an  etli- 
caciouB  remedy  in  advanced  cases. 

An  enema  of  starch  and  opium  (tinct.  opii  j;aa  ;  mucilag. 
arayli  Jij)  i**  often  nf  great  service  when  th('  largr  intc-itine  is  ibn 
part  of  the  bowel  chiefly  alT^cti'd,  Us  use  may  be  combined  witJi 
the  administration  of  a  pill  of  acetate  of  k-ud  and  opiinii. 

If  catarrh  of  the  intestine  is  the  ean^^e  of  the  iliarrba'a,  itftn 
the  bowels  have  hwu  ckiired  of  any  irritant  by  the  use  of  n  mild 
aperient,  such  aa  castor  oil,  the  carboniite  or  subnitrate  of  bisiouth 
may  bo  given.  Salol,  snltcykite  of  bismuth,  and  creasote  nniy  be 
uaeil  when  diarrhti-a  is  accompanied  by  marked  fa-tor  of  the 
evacuations  {e.j.  aaXo],  bisnmthi  salieylatis,  sudii  bicarb,  im  gr.  v 
'"  cachet). 
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Disorders  of  digestion.  We  have  ftlrea«1r  HwpIi  npon  tbp 
fkct  that  tJie  resisting  [xmer  u(  the  patient  mainly  depends  apuii 
(he  condition  of  his  digestive  orgSDs.  it  is  apt  to  be  overlooked 
that  the  ingestion  and  aA8imilation  of  food  are  not  the  sanit-  thing, 
and  that  nutrition  de|)ends  ujion  the  latter  only  ;  if.  Lfaerefore,  the 
disorder  is  due  to  the  quantity  of  the  food  taken  being  in  exceas  of 
the  digentiTe  power,  it  must  he  diminished.  The  best  evidence  of 
this  condition  is  the  presence  of  undigested  food  in  tlie  bIooU. 

Loss  of  appetite,  a  pale  tongue,  and  a  sense  of  veigfat  after 
meals  are  indications  for  the  administration,  shortly  after  food,  of 
mineral  acids  with  strychnia  or  aome  other  vegetable  bitter.  Pep- 
sine  and  hydrochloric  acid  often  aid  the  digeaiion  of  food  in  such 
ca«e6. 

Loss  of  appetit^^  nitliout  digestive  diwrder  U  tiRually  lieKt  treated 
by  the  administration  of  alkalies  with  vegetable  bitt4->n^  shortly 
before  meats.  We  know  of  no  combination  so  efficient  as  the 
mistura  gentiann-  alkitlina  of  the  Brompton  Pharmacopceia.  which 
coiitainn  hiciirhonate  of  stxJa  (gr.  xv),  dilute  hydrocyanic  acid  (niuj'r 
nnd  cnraponnd  infinion  of  gentian  (5J). 

f/antric  catiirrli,  with  a  fuiTcd  tongue  and  flatulent  dif<tension  of 
the;  Htoiiiach  uftcr  food,  is  often  relieved  by  hot  water  taken  in  the 
OJirly  moniiof;.  and  by  the  a-iminist ration  of  carlionate  of  bismuth 
with  hydrofyiiiiic  acid.  Crea-Hote  is  ftl?n  useful  under  the  sanie 
condilionM.  Attention  to  the  diet  and  to  the  condition  of  the 
bowels  is  specially  necessary  in  such  cases. 

Pain  in  the  region  of  the  stomach  and  vainiting  may  be  relieved 
by  the  udtninislrulioD  of  bismuth  and  lime-water,  or  of  an  efier- 
vesting  mixture  containing  morphia. 

Climatic  treatment.  -The  knowledge  that  is  necessary'  in 
order  to  form  a  tiii-^tunrtliy  opinion  as  to  the  place  bv^t  adapted  for 
ft  particuliir  sufferer  from  this  diseaye  can  rarely  be  obtained  except 
by  a  persona]  visit  to  the  place,  and,  if  the  medical  adviser  has 
not  tills  experience,  he  will  generally  Jhid  it  to  the  interes^t  both  of 
the  patitnt  and  himself  to  Iohvl-  the  decision  in  other  hands. 

O[)inio!i  ij*  practically  unaniniour*  that  in  suitable  cases  the 
bcnetit  resullinr;  from  cbau^v  of  climate — and  in  Ibib  staieiiient 
wp  include  the  form  of  troannent  dt'scriliecl  as  the  'open-air* 
meLliod-  far  exreedw  that  to  hv  ubtained  in  any  other  way.  But 
for  I.be  favuurabU*  fbanges  thus  induced  to  he  of  permanent  or  even 
of  ptnjongi'd  duration,  it  is  csi^cntial  that  the  [tatient  shonlid  remain 
for  a  consideruble  time  imdrr  the  iniliience  of  the  conditions  by 
the  aid  of  whicb  bis  biMltli  ha-;  k'en  reytored. 

It  not  infrKj\ieiitIy  happen'*  that,  after  a  winter  spent  at  one  of 
the  resorts  in  thr  hiyb  aititndea.  thy  c-oitj])lete  return  of  strength 
and  the  absenco  of  mnrljiil  signs  in  tb<-  lungs  lead  both  the  patient 
and  his  metlical  adviser  to  think  that  \iork  may  bo  resumed.  The 
arrest  uf  the  cU!H.'ttsc-ap|U'ars  to  \>v  cumplete,  as  indeed  it  may  lie.  but 
the  probability  nf  it  remaining  so  is  infinitely  greater  if  a  further 
pi-rioJ  of  twelve  monlh.'i  is  ]iassed  under  canditions  as  nearly  similar 
as  it  is  possible  to  obtain. 


CHRONIC  PUT,\fONARV  TUBERCULOSIS        4W> 

A  fevourite  iiphorism  of  the  late  Sir  (leorge  Huinpliry  wns 
'  nothing  ever  geljt  quite  well.'  It  may  not  Ik;  absolutc-ly  true,  but 
tho  sufferer  from  tnherculosie  will  do  well  to  liear  the  8a>'inp  in 
mind.  When  told  that  the  diKfaHe  has  undergone  complete  arrest, 
or  that  be  is  '  t-ured  '  and  only  a  "  scar  '  remains,  he  is  very  apt  to 
tliink  that  no  further  dangor  is  to  b&  feart'd,  and  to  govern  hiinBelf 
accordin^dy.  It  in,  liowever.  impossible  from  a  physical  examiimtion 
of  tho  chest  to  state  the  exact  jiatbologicul  conditions  present 
throughout  an  arri-sU'd  lesion.  Tn  one  caso  fihroHismay  ho  complete, 
whilst  ill  another  life  may  defend  »pun  the  integrity  of  a  fibrtius 
capsule  Burromiding  a  caseous  muss,  u  t'oiidition  iL-pIcto  with 
posfiihilities  nf  e\il  in  tho  futnre. 

All  who  havti  ha<t  niiich  exgierience  in  the  treatment  of  this 
disease  must  he  able  to  rt-call  case^,  apparently  of  the  most  favour- 
ftWe  cliaracter,  in  wliich  the  patient  returned  to  work  after  too 
short  an  interval  of  rest,  with  the  result  that  the  mischief  again 
became  active. 

The  chief  points  to  tie  considered  in  advising  a  patient  as  to  a 
chanfie  of  climate  are  his  infant  and  social  position,  his  general 
condiliou  bo  far  aa  atrenjith  and  nutrition  arc  couct'nied,  imd  the 
stage  and  degree  of  activity  of  the  mor)iid  proceRf^. 

Some  might  be  dispoi^ed  to  reverse  this  order,  liut  in  practice 
the  advice  to  he  given  more  often  dupoTuIs  upon  the  ability  of  the 
patient  to  lifar  the  expense  which  is  necessarily  entailed  liy  travel 
or  alisence  from  work  for  a  very  long  perintl  than  uiwin  any  other 
consideration. 

In  some  case?,  however,  either  the  activity  or  the  extint  of  the 
disease  ahHoIntely  contra- indicates  climatic  treatuiput  abroad. 

Patients  with  caseous  tubercuiosis  of  the  bnnncho-pneumonic 
type,  in  which  contiimons  pyrexia  is  nseociatod  with  extensive 
caseation  or  rapid  breaking'  down  of  the  lung,  should  nevfir  be  sent 
abroad.  Cases  uf  the  clironic  type,  in  which  acute  miliary  in- 
filtration of  the  Iuol;  Is  in  progTei^s,  also  cases  complicated  with 
acute  pleurisy  or  acute  ]>ronchitis,  are  etjually  unsuitable  for  this 
mode  of  Iretitmenl,  a>  are  also  cases  of  laryngeal  tuberculosis 
associated  with  adviinced  pulmonary  Icwions,  and  those*  in  which 
extensive  ulceration  af  the  intt-stine  is  present. 

On  the  l»order  line  are  cases  of  clironic  luberculosiH,  in  which 
there  is  extensive  disi^ase  of  both  luu<;s,  jtiul  all  hope-  of  its  arrcNt 
has  lueen  ahandonod.  In  such  easi's  the  Jni-linatinn  ot  rh*!  patient, 
and  to  a  less  degree  that  of  his  fritnils.  shoidd  liavi'  same  wei^'bt. 
If  he  or  hiy  friends  dread  the  idea  that  he  may  end  his  days  away 
from  the  comfortftbh-  snrroimdinj'K  of  home,  and  such  an  event 
appears  not  only  possible  hut  probable,  IL  is  very  unwise  to  pcnint 
Inin  to  nndertiilie  a  long  journey,  ami  positively  cruel  to  advit^e 
such  a  step.  !f,  on  the  ntlirr  hand,  the  patient  is  anxious  to  go,  is 
accustomed  to  travel,  and  is  buoyed  up  with  the  hopr  that  change 
nf  chmate  may  lead  to  the  restoration  of  liis  health,  it  may  he 
l)etter  to  fall  in  with  his  wiahop.  as  the  significance  ot  a  refusal 
to  do  so  is  fully  appreciated. 
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Pfttients  with  advancod  disease  Klionid,  however,  only  l«  allowed 
to  iravtii  to  places  at  a  moderate  {listanct,  within  reach  of  their 
friends,  and  wheie  good  nursing  and  30iue  nt  least  of  the  comforts  of 
a  home  are  assured  to  them.  A  sea  voyage  in  such  cases  is  rarely, 
if  awr,  pcnnisaible. 

Treatment  at  high  altitudes.— The  et-idence  in  favonr 
of  the  hfuetifiiil  effects  of  a  prolonged  stay  in  the  high  altitudes. 
and  particularly  at  Kt.  Moritz  (6,100  feet),  Davos  (5.8f)0  feot),  and 
ArosR  (6,2(ti)  ffi?t]  ill  the  Swiss  Alps,  ie  so  strong  that  it  is  un- 
nc'cesBtiry  at  tlie  present  time  to  regard  the  (jucation  ils  needing 
diHciLSAion. 

Theae  effects  are  due  to  the  purity  of  the  air,  and  [larticularly 
to  the  ahspnce  of  organic  germs,  to  the  stiraiilating  effect  of 
brilliant  siiuahitie,  to  the  dryness  of  the  air,  and  to  its  rarefaction, 
which  ntcessitiUes  deeper  inspiratory  efforts,  and  thereby  iucreases 
the  functional  activity  >■>(  the  lungs.  Other  fattors  of  importance 
arr  the  diathi-rmnncy  of  thu  atnioaphere,  which  implies  a  low  air 
temperature,  the  comparative  absence  of  winds,  aud  the  i>reseuc«  in 
the  air  of  a  largo  amount  of  oxone. 

Cases  specially  suitable  for  the  Alpine  treatment  are  those  of 
the  fibroid  type  and  thuHe  of  the  chronic  variety,  in  which  the  area 
of  diseasB  ip  limited  and  the  patient  was  previously  vigorous,  but 
has  been  infected  wliilwt  run  down  in  health.  For  t\:imple,  after 
recovery  from  a.  primary  attack  of  hicmoptysis.  no  signs  of  active 
mischief  being  present,  a  young  and  fairly  vigorous  patit-nt  may  with 
conHdeurp  Iw  recnmmended  to  betake  himsflf  Ui  the  Alps,  and 
may.  as  the  re^^iilt  of  a  residence  there,  fairly  hope  to  obtain 
eotnpletc  arrest  of  the  diseaee. 

When  the  disease  has  extended  from  the  apex  primarily  affected 
tti  the  lower  lobe  on  tlxe  -iauie  Hidr.  and  the  othci'  lung  is  also 
involved,  if  the  strength  and  nutrition  are  fairly  good  and  fever  is 
absent  or  moderate,  the  case  may  still  he  sent  to  thi-  higli  altitudes, 
and  pathological  experience  proves  that,  wiih  a  limited  &rea  of 
disease  in  these  sites,  complete  an-e3t  Is  still  possible. 

When  a  cavity  is  prosent,  the  case  is  not  necessarily  unsnitahle 
for  the  high  altitudes :  but  a  careful  consideration  must  be  given 
to  all  its  fi-fttuiL-s  r'.;/.  the  degree  of  activity  of  the  morliid  process, 
the  bodily  stren.^ith  of  the  patient,  and  his  ability  to  withstand  cold. 
1  'r.  Hermann  \\'i.-ber '  is  of  opinion  that  even  in  cases  in  which  the 
disease  has  ii'lvancccl  to  this  ulage,  *  greater  heuelit  may  he  an- 
ticipated t'ltnu  a  prolonged  or  indeed  an  indeiinite  i-njourn  in  the 
Alps  than  from  any  other  form  of  climatic  treutmfnt.'  And  tt-ith 
this  opinion  we  are  completely  in  accord. 

Cases  of  tubercular  plenris}*.  with  infiltration  of  the  lung  in  wa 
early  stage,  are  usually  greatly  beuetited  by  a  rcsidcDCo  at  one  of 
the  high  altitude  stations. 

As  a  rule  the  patient.^  who  obtain  most  benefit  from  the  change 

'  Art.  -Clinialc  in  iIh-  Tr«atntcnt  i>(  Diseue,'  Allbuu's  fisjiinM,  voL  u 
p.  38<-.. 
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are  3'oung  subjectR  who  are  fond  of  outdoor  exercisps,  sucb  ilb 
skating,  and  are  :^trong  enough  to  take  part  in  thaiti.  wIlu  whi].sl  in 
the  mountains  apvud  the  ^'reater  part  of  the  day  in  the  open  air, 
and  who  are  determined  to  do  all  in  their  power  to  regain  thoir 
htialtb. 

The  conditions  which  ooutra-mdioate  a  resort  to  a.  high  altitude 
are: 

(1)  The  presence  of  certain  cuniplications  sut-h  as  albuminuria, 

advaiic-4:-d  disease   of  the  larynx,  vtiiviiiur  dtuoase  of  iJie 
heart,  and  extensive  cmphyseraft. 

(2)  Extreme  leniiicriatiuii. 

(B)  Ao  irritabb  state  of  thu  iiervaus  system  with  constantly 
quickened  pulsif,  iiml  a  habihty  tn  foverish  attacks. 

(■i)  A  draided  inabilitv  to  \m\.T  cold. 

(5)  To  tlies*  raiiHt  n*?cf.4,-*arily  be  addttd  those  conditions  which, 
as  alrcndy  stuted.  render  a  cose  unsuitable  for  climatic 
treattnont  abroad. 

It  is  gpnerally  advisjiblc  for  putient^  to  arrive  at  Iht;  Alpine 
stations  either  at  the  end  of  SepU'tiihur  nr  the  bc;.'iiiiiinjj  of  October. 
bat  many  do  not  do  so  until  a  month  later.  If  the  diReane  doe^i 
not  declare  itself  until  a  later  pt^riod  of  the  yeiir.  it  ia  riirely  wi«e 
for  a  patient  to  start  from  this  counti^  after  the  end  of  January. 
The  winter  season  ends  at  St.  Moritz  wb^n  the  nunw  melts,  In 
March  ur  April ;  patients  can  remain  at  Duvos  thruu^^hout  the 
year. 

The  chief  winter  reaorts  in  Switzerland  have  already  been  nien- 
Lioned  ;  others  arp  Ties  Avimts  (H,!20(l  feet)  above  Montryux,  Wit-nen 
<4,771  feetj,  Thusis  (2,4  IH  fet-Li  <irimk'hviild.  Andenuiitt  (4,7.'iH  feet), 
Menin  (l.O^l  feet).  Muhlen  (l.7iia  fecti,  Seewis  (2,9«r,  feet),  LeyKin 
(4,757  feet),  Ragatz  Oi''"'*  iVelf.  Hnniu'  of  these  arc  utilised  for 
continuouei  residence;  during  tht,*  winter,  uthers  as  stu|tping  statioiiB 
in  the  wpring  by  patients  whn  l:av<'  spent  the  winter  at  a  hii^'li«-r 
elevation  and  sire  making  a  gradual  cU'sct^nt  to  a  lower  k'vt'l,  pif- 
paratory  to  returning  home.  Those  who  return  topaaa  the  Buuuner 
in  the  Alps  usually  desire  a  change,  and  may  then  atay  at  Ponlre- 
tiina,  Maloja,  Wiesen,  or  eleewhrre. 

Some  patients  find  afttr  a  time  that  they  are  only  able  l<>  hve 
in  comfort  at  a  high  altitude,  and  are  [H^rforce  compellfd  to  reside 
there  cuntinuoiixly, 

Wherever  the  patii-nl  may  tjpend  tlu*  winU-r,  he  will  do  well  to 

fdace  himself  imtk-r  the  carL'  nf  a  n  sident  pliy-siiiau,  uml  to  cunsult 
lim  as  lo  the  time  of  leaving  and  wht-re  it  is  best  to  brejik  the 
return  journey.  We  do  not.  however,  eon-ider  it  essential  that  nil 
patients  should,  on  leaving'  the  high  altitmit-B,  remain  for  a  timi-  at 
some  place  at  a  ratbcr  lower  h-vt  J,  tie  wt:  have  known  miitiy  who 
have  returned  direct  to  Knglaml  without  sutVeriuK  any  haini.  iiud 
we  have  known  cases  in  which  nome  of  the  bcnetit  obtaniid  ni  a 
high  elevation  wa><  lost  during  this  gradual  descent  in  tbi'  i^pring, 
when  tlic  weather  at  the  lower  levehs  may  he  very  unfnvourabli.-. 
The  shoi-ter  jouimey  naturally  rL'nders  the  Kwiss  resorts  moro 
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attnictivc  to  patienU  from  this  conntry,  but  there  are  many  more 
ilixlaiit  8tiitiouH  at  even  higher  altitudea  which  are  i^uilable  for 
limil/ir  i'.B.>»!-H. 

Ill  Aiiitiric!ii  amtJiig  the  chiff  henlth  resorts  at  high  ele\-ation8  are 
^^lUlit(>■l  (O/iOO  foct)  aurl  Colorado  springs  (6,000  feet)  in  the  Rocky 
MoiinLiiinH,  ami  Donvor  {5,'MyO  feetl,  the  capital  of  the  State  of 
(!nl(irinln.  At  HniiiB  of  tha  Ctilorado  resorts,  e.g.  Denver,  it  is  pos- 
t>iliti^  for  a  imtient  who  in  strong  enough  to  ^vork  to  mru  a  livelihood, 
nri  lulvtiTitft)*!'  which  is.  not  presented  hy  the  AJpine  stations.  Dr. 
Ortler  Hltitiw  that  ho  has  seen  better  results  in  cases  treated  in  the 
Adinindai'kH  than  clm'when*  in  Anie>rica. 

For  ftill  infonijaliun  as  to  tlic  variuus  Hlatiuns  in  Colorado,  the 
roador  i^  referriid  to  Dr.  Williaras'  work  on  A  o  roth  era  pontics. 

The  high  tahL>f-landt4  of  South  Africa  in  the  central  and  upper 
KarriH)  dintricts  are  aiiitable  In  the  same  class  of  cases  aa  the 
.\lfiino  Htationn  ;  but,  owing  tn  the  absence  of  good  hotels  and  to  the 
niu^'hcr  aspect  of  life,  they  are  not  visited  by  well-to-do  KngUali 
pittienls  81)  much  as  the  Swiea  resorts. 

Tht*  most  frtvjiientL'd  places  are  Tarkastadt,  Cratlock,  Beaufort 
\Vi'«i,  KinilH-rley,  AHwal  North,  Hloenifontein,  Lemoenfontein,  and 
tlrahauistuwii. 

Suni.li  Afiica  is  sjjocially  snitable  for  fairly  Angorous  young  men 
in  an  early  stagi-  of  the  di>tea.<te  who  know  some  trade,  but  it  is 
t'sseniial  that  they  slLcitld  have  suf!icieiit  means  to  enahle  tbeiu  to 
h\i'  in  comfort  without  the  nei-essity  of  earning  their  livelihood  until 
ctunplelt*  arrest  of  the  diaeiase  has  taken  place,  and  (or  afc  least 
iwelvi'  months  subse^^uently. 

Tin*  chief  resorts  ni  the  An<leti  are  Santa  Fe  de  Bogota  in  New 
Omnada.  Quito  in  Ecuador.  Are<iuipa  in  Tarma,  Jauja  and  Hoan- 
cayoiii  IVni.  aiut  Ka  Paz  in  B4)livia. 

Thf  fjn^ui  distance  from  this  country  of  the  Andean  reports 
ttsiuin^s  tliat  e\ery  case  which  it  is  proposal  to  send  therv  should 
he  made  ibe  rfubjti-t  of  ^[^ecial  consideration. 

The  fa\ourable  chanjtes  obserwd  to  occur  from  a  residence  aX  a 
bi^h  ahiiudc  ar«  that  the  cough  and  expectoration  either  diminUt 
or  disapivar.  the  sirvm.'th  and  appetite  iucni-aiit.-.  and  there  is  genw* 
all}'  iwnie  ip»m  of  weijihi.  At  the  ^me  time  e\aminat>an  of  the 
rbe^t  revr,tU  cban^^-^  in  the  ph_%~5ical  ^iims,  which  indie»te  that  the 
di$iv<a:iv  ba>  eithi  r  Uvom^-  quie^veut  or  uudergooe  eomptele  amsU 
The  nuvii  Afusiariory  chaii|^  is  the  di<4pi^4nnoe  ol  dw  Adi«n> 
titiou«  $i^t:nd>. 

l>r.  Thev^Ion?  W'illtams  has  shovn  that  an  enhrgcmat  of  tbe 
UHifik\  f\Uk>ir«;  »  resii^n^'  ai  a  liigh  altiinde.  and  that  the  inatamA 
iiMOnancr  of  the  {vxvussK^  not«  oh^t-nvd  t$  ixU  Umitcd  to  tba  ate 
of  cite  cofttr*ctin>:  W^Kni^s  vben  no  doubt  ii  is  in  pan  dae  to  Aa 
pcodoetkin  of  cisphr^iuaT(>u«  chasi^e?  in  tbe  ^ammodi^  ^■^B*  h** 
thai  it  occur*  ir.  all  re%n\'«i>  <^  Hx  iih>rsi. 

If  tW  ow.irmcik'o  >>f  a  cariiy  u  fblk>«vd  br  iluekeansaf  tib» 
ofvririaf  plew^^bUKST^^'^'^^  '^^^  ^^^^  ^*^  tmptuve  in 

IWt  bvOMDM, 
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Dry   warm   climate*,— i?^t,v;)(.— The    climate  of   Kgypt, 

«8peciaJl}'  wh^rc-  tlic  intliience  uf  the  dtttert  is  cblutty  felt,  )h 
characterised  by  imrity  and  ch^uess  of  the  atmosphore,  wanntb, 
ftbiindauti  sunshine,  very  little  rain,  and  a  greac  diffcrencp  be- 
tween the  night  and  day  temperature.  Thus  disailvantag^H  uf  the 
oliniaie  are  the  occurrence  at  certaia  periods  of  hot  dust-liuieu 
winds  from  the  desert,  ami  at  others  of  cnid  winds  and  the  preva- 
lence of  intestinal  diBorders. 

The  reputation  of  Egypt  ati  a  resort  for  pulmonar>'  invalids  was 
gained  chiefly  by  the  pood  effects  nhsened  to  follow  a  voyage  up  the 
Nile  by  dahahei/ah,  and  that  is  probably  still  the  best  way  in  whirb 
an  invalid  can  »pend  "ids  time.  The  stcamors,  which  now  make  the 
journey  in  a  short  time,  present  advantages  to  the  tourist  only.  The 
chief  health  re.sorts  are  Mena  Htmse,  a  hIiufL  distance  from  Cairo, 
Tlelonan,  Assouan  and  Luxor.  NVo  have  known  advanced  cases  of 
the  disease  derive  great  benefit  at  H^louan,  but  patients  must  be 
prepared  for  a  period  of  absolute  dulneas  and  must  be  content  to 
spend  the  greater  part  nf  the  day  in  Che  desert,  l^ulmonary  invalidig 
akould  absolutely  avoid  Cairo. 

No  ease  should  be  sent  to  Rgypt  unless  there  arc  clear  indica- 
tions that  it  is  uuHuitable  for  ti'eatuient  at  a  high  altitude,  and, 
owing  to  the  distance  and  the  expense  of  the  journey,  and  the  high 
cost  of  living,  only  patients  with  ample  means  are  able  to  enjoy  the 
luxury  of  wintering  there.  The  itivalid  ahould,  as  a  rule,  arrive  in 
Egypt  aboat  the  middle  of  l^'ovember  and  leave  about  the  middle 
of  April. 

The  cases  of  tuberculnsiB  most  likeiy  to  derive  hwnetit  from  a 
residence  during  the  winter  nioutliH  in  such  a  climate  are  those 
complicated  by  bronchitis  and  empbyaenia,  hut  with  a  limited  art-a 
of  infiltration.  The  presence  of  albuminuria  in  an  rjtherwise  suit- 
able case  is  rather  an  indication  than  otherwise  for  this  climate. 

The  liivicra.- The  climate  of  the  French  and  Italiiin  liiviora  i-« 
suitable  for  some  casea  in  which  the  disease  is  more  advanced,  or 
when,  from  one  or  other  of  the  various  causes  already  stated,  the 
high  altitudes  are  contra-in<llcated. 

During  the  winter  months  the  mean  average  temperature  is 
higher  by  from  8"  to  10"  F.  tliau  that  of  this  country,  whilst  the 
amount  of  aunsliine  and  the  number  of  days  without  rain  is  far 
greater. 

The  disadvantages  of  thoRineia  climate  are  the  great  dilferetice 
between  the  sun  and  the  shflxle  teinp<.-raliire,  the  nmrUtd  fall  of 
temperature  immediately  after  sunset,  and  the  prevalence,  rspecially 
at  certain  times  of  the  year,  of  winds  which  prove  extremely  trying 
to  the  invalid — conditions  which  necessitate  the  greatest  care  in 
order  to  avoi4l  exposure  tn  chill. 

The  moat  sheltered  phice  is  the  eastern  bay  of  Mtntouc,  but  the 
almost  complete  nrotpction  from  wind  which  i-;  then-  obtained, 
combined  with  fidl  exjiosure  to  the  siui,  produces  a  cliiniitt-  which  is 
only  suited  to  ptilicnts  of  rather  feeble  vitality,  and  vvliich  exerciueij 
an  enervating  effect  npon  the  more  robust. 
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Historical.-  Ill  r-  work  likr  iht-  preseni.  which  is  intended 
to  l)L-  i^iractit-iil,  it  ]H  pi-ol)iil)ly  iitmeceasary  tn  enter  into  tliH  history 
of  the  riiibject  ai  surgical  iiiterfereucu  for  the  relief  of  cavities  oi 
the  luuK-  1  liave  disLrussed  the  riiibject  fuUj  in  womc  loctorea 
delivored  at  the  Hospital  for  Consiiinption  and  Diseases  of  the 
I'he.^t  lit  liraiiiptoii.  which  are  reported  in  tht-  first  volinn>e  of  the 
'  Lnncet,"  Ihh7,  iiml  ihosi;  wlio  desire  still  further  to  in- 
vestigate thf-  iiia,tt£(r  will  Jiml  a  very  extensive  bibliography  in 
Rii^ttin^'er,  '  NVrU^tzuujjen  umi  cliii-.  Kninkheiteii  des  Thorax ' 
(l)eut.sche  Chinirtoe  l-ief.  i'l).  1HH8.  Here  it  may  be  briefly  stated 
thjLt  Sir  lidwiinl  Hurry  iiilvociiteil  the  oj'eninK  of  plithisi<jAl 
cavities  in  ITSM.  iinJ  it  is  said  that  before  las  lime  Baglivi  recom> 
mended  the  incision  of  pulmonary  cantiea  in  17I-I. 

l>r.  John  Hastin;,'^  luid  Mr.  Siarks  treated  some  cases  in  1880. 
A  few  years  hiter  (lrio5f  I)r.  Homee  Greeti  recutuinendtd  the  ii^ec- 
tion  of  brouchi^ctatic  and  tnbBrcutar  cavities  by  means  of  a  tube 
passed  through  jl  bronchus. 

In  187H  I>r,  I'.  Mosler  of  fireifswald  de-^cribed  a  proceaa  of 
injecting  by  means  of  ft  cannula  and   trocar  passed  through  the 
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when  the  disease  hiv*  ittluoked  the  glaiidH  ami  hones  than  when  the 
lang3  are  chieHy  involved. 

There  is,  at  the  present  time,  a  general  agreement  that  no 
patient  with  iidvanced  leHiunH  nhoultl  be  8ent  for  a  lon^  sea  voyage, 
and  also  that  in  the  early  period  of  the  disease  the  majority  of  cases 
derive  far  greater  benefit  from  a  ref^idence  in  one  of  the  'open-air ' 
sauatorin  or  at  a  lii^h  altitude. 

Vif^nrouB  patients  with  limitctl  or  quiescent  disease,  who  have  a 
Bpeciai  liking  for  the  ma.  may  make  the  voyage  round  the  Cape  to 
New  yCeahutd  or  Australia,  or  they  may  procetd  by  the  Huez  Canal 
to  India,  ami  thence  to  China  and  Japan. 

Notwithstiindin]™  statpm<-nts  to  the  contmry,  we  helieve  it  !.«, 
aa  a  ruin,  Wtlei'  for  the  patient  [(!■  take  apassagc  ina  wcll-appoiule«l 
steamer,  iv  whlt'h  every  pro'vision  is  reiado  for  his  comfort,  than  in 
a  sailinq  iis-^rl. 

Mineral  waters,— The  rvarm  sulphur  sprin{,'i<  of  Kaux 
Bonnef  and  lauttTtis  art  very  ust-ful  in  catarrluil  conditions,  and 
in  somp  cases  of  ipncscent  tubercular  disease  of  thr  Itni^'S  present- 
ing such  complications,  they  may  be  resorted  to  with  ailvantago. 
Tbe  sidphttrspriuffaUave  also  a  reputation  fur  the  lehef  of  glandular 
tuberculosis.  The  arsenical  waters  of  1-i.a  itourboule,  and  Mum 
Dore,  and  some  of  thf  coniuion  salt  water?!,  purticiilarly  those  ut' 
Kins,  arn  of  service  in  cases  of  tlbrciid  or  uriL'sled  tubercutositt 
associated  with  emphysema  and  hronchiiU  catarrh. 

J.   K.   v. 


4tS  THK    DISEASES  Ol-'  THE    I.L'NGS 

tiuie  tlUu  ^ui-gL'on  sIumiUI  proceed  to  make  an  external  opening. 
It  must  not  be  tiiiiii'usi'J,  tiowevcr.  tliat  tLi.'»  ii:>  Ji  perfet-tly  simple 
ojieration  ;  the  localiHation  of  the  cavity  is  often  extremely  dittivult, 
prini-iimlly  because;  the  phyaical  sifius  o£  con«oUdalioii  are  apt  lo 
luixnk  tbuse  wliioli  an*  canse<t  by  the  cavity,  bui  also  because  the 
RhacpBB  is  nftt-n  so  deeply  placed,  that  it  practically  Rives  rJae  to 
no  physifitt  signs  of  a  Uefinitu  character.  It  has  therefore  not 
unfn.'<)iit'nily  happcnetl  that,  even  after  the  discovery  of  an  abscess 
niid  the  intnxhietLnn  of  a  dritinage  tube,  the  pnst-iuurteru  lias 
revenled  ntber  (■:ivitifc>i  in  thn  wauie  or  even  in  tlif-  opposite  lung. 

Steps  of  Che  operation.— iVfter  eudeavourin^  by  careful 
physical  oxumination  to  ilid'tmiiti'  the  ii'ii4'tca!ioitt-'>  of  the  abseess, 
cbe  first  i>oint  is  to  introduce  the  ne^edle  of  im  a-^pirator,  and  if  the 
matter  be  not,  di^covereil  at  once,  it  should  be  introduced  ui;aiu 
mid  iigai]),  at  any  place  at  which  tlie  physical  sij^ns  may  render 
the  exploration  jtistifialde,  even  although  they  do  not  aeem  to 
iniJitate  the  presence  of  a  cavity.  SDmetime'*.  for  example,  it  may 
lie  foiHid  that  there  are  marked  signs  of  a  cavity  at  the  lower  part 
uf  the  hnif^  whilt^t  the  abscess  \n  situated  near  the  apex  of  the  lower 
lobe.  U  must  not  be  forKOtteu  thai  in  puncturing  a  lung  which 
is  char;;t'd  \\it\\  hi^;hly  septic  niaterial  a  ri>k  ip  run  of  defiling  a 
plem-a  in  which  \\u  adhesions  have  taken  [lUtce,  hut  this  danger  i« 
not  so  great  as  i(  is  in  the  case  of  hroncbiectasis. 

Biippof.in;;  the  exploration  to  have  reauhed  in  the  discovery  of  pus 
the  pniienl  is  muesthetised  and  the  operation  is  proceeded  nith. 
The  itfiminhlraiion  0/  an  ana^stficlic  lo  patients  who  are  expectorat- 
ing' fu'tid  niatorial  if  fraufrht  with  tht-  tlatjjjer  of  encouraging  the 
iiiKpiralioii  <}(  this  niaterial  into  other  p:Lru  of  tht;  lun^.  in  addition 
to  thill  ol  the  chuuce  ul  sutToeatioii,  which  'a*  a  renl  dauRcr,  whatever 
the  uaturc  of  the  Kuid  may  be.  This  is  the  rea^ion  for  making 
the  exploratory  pnuctun-  before  giving  the  aniT^thetic,  hut  obviously 
the  advittubility  of  doin;;  so  must  <lepend  on  the  particulai'  e&se,  it 
heiuj;  niipo&sible  in  dealint^  with  nervous  patients,  especially  if 
extreutcdy  ill,  in  carry  out  such  a  seiit-s  of  punctures  as  may  be 
required  befoie  the  sur}^''eou  feels  justified  in  giving  up  the  searvU  u 
hopyloes. 

As  in  the  oxse  of  oiieratiug  on  em|>yeniala,  the  best  anaesthetic 
I  think  is  ^^hlorofonn,  himI  the  antL>sthe»<i:i  should  not  be  cairied  to 
tt  very  ad\iUR-ed  dej.nee.  The  objection  lofther  is  tliat  it  occasions 
Bonietinies  a  {.-opioJis  hTonphiuI  secretion,  which  in  itself  interfere* 
with  respiration,  and  which,  when  added  to  the  tluid  expectonLhHl, 
may  beoome  ixtrenudy  dangerous  to  the  patient.  The  antcsthoaia 
should  uot  hi'  very  coniplpte,  because  it  is  desirable  that  the 
patient  >hould  he  nbb'  to  con;"!!  up  the  accumulated  tUiid.  Of 
couifie  this  eou-ih  is  a  fjreat  incuuvfniL'Uce  to  the  surj^eon,  but  it 
is  an  iuconvenieiice  that  he  nuisi  put  up  with  and  learn  to  become 
accuRtotued  to.  From  the  same  point  of  view  it  is  advisable  that 
the  piifierit  should  not  be  tuna-d  too  fai-  on  tu  the  healthy  side.  In 
order  to  render  the  operatmn  possihU-.  it  may  sometimes  be  neces- 
baiy  tu  dfa«  the  piuicnt  beyond  the  tdi,'e  of  the  table,  whilst  the 
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aurgeoii  sits  upon  tt.  low  stool  (£^.140.  p.  601).  and  iu  verj' bad  cases  it. 
may  be  widest  to  p3ace  him  altogetht^i*  on  the  disc-aeed  side,  and 
standing  ti|>an  the  opposite  side  of  the  patient,  to  o|>erateT  as  it 
were,  from  behind  (fig.  141,  p.  4i02.)  These  last  remarks  refer  to  the 
treatment  of  each  of  the  three  kinds  of  pulmonary  abftceBsee. 

Havin(f  ascertained  the  presence  of  pus.  it  is  not  wise  to  with- 
draw the  needle,  but  it  shoulii  be  kept  in  situ  as  a  guide.  This  is 
eaitily  said,  but  not  ho  easily  done.  The  aasistant  to  whose  care  the 
needle  is  given  over  is  lialule  to  have  his  iittentian  di-straclttd,  and  if 
he  looks  aside  for  a  momeul  he  will  very  likely,  by  slightly  moving' 
his  hand,  either  withdraw  the  nf^edle,  or  insert  it  too  deeply,  or 
bend  ic  Co  one  mh  or  the  other ;  and  tlie  satne  result  may  easily 
follow  a  chanco  touch  from  the  hand  of  the  operator,  ur  from 
that  of  the  anaistant  who  is  spongeing.  An  incision  is  then 
made  as  for  the  resecting  of  a  rib,  hni  seeing  how  often  it  is  foand 
that  the  excision  of  more  than  one  rib  is  required,  and  also  that 
after  the  opening  is  made  it  is  the  very  lowest  part  of  the  cavity 
that  has  been  opened,  it  will  be  usually  wisest  to  make  a 
verticul  incision,  rather  than  the  oblique  one  which  was  repom- 
mended  for  cases  of  empyema.  A  piece  of  I'ih.  probably  above  th« 
intercostal  space  which  has  been  perforated,  is  then  removed,  in 
doing  which  great  care  should  lie  taken  not  to  injure  the  pleura. 
because,  although  the  presence  of  udhi^siona  is  very  iLkoly,  it  is  not 
certain  that  they  will  be  found.  Tl\e  cleverest  phyaiciun  camiot 
say  whether  adhesions*  will  be  luet  with  or  nut,  nur  can  he  be  (juiU-' 
sure  how  far  the  solidification  of  the  lung  will  preveut  that  organ 
from  falling  away  frofu  the  cht-st  wallrt  in  case  the  pleum  ahouM  he 
liealtliy.  It  therefore  behoves  the  surgeon  to  proceed  as  if  the 
Inng  WHS  not  adherent ;  this  has  the  inciiU-ntiil  ailvautage  that  if  it 
should  actually  he  the  casi^  lie  will  feel  siitistied  that  be  liaK  uoC 
Hdmitte<l  septic  material  from  the  ubscess  into  the  healthy  pleura. 
Having  removed  portions  of  one  or  two  riba,  as  the  case  may  be — 
and  he  will  most  frequently  find  that  one  is  not  sulBcient — a  series 
of  stitches  should  be  placed  with  a  full  cuived  needle  fi^ed  tu  a 
Ha^edorn's  or  any  other  suitable  form  of  iii't'dleholder.  The 
stitches  must  pass  through  the  pleura  into  the  affected  lung.  A 
single  row  is  quite  sufficient,  but  a  double  row  is  of  course  safer. 
b'rom  SIX  to  eight  stitches,  inchiding  \i  circle  of  fmni  one  and  a 
half  to  two  inches  diameter,  are  usually  ernnigh,  ajid  can  be 
iutriKluced  in  a  very  short  time,  Stjtehis  may  be  made  of  silk  or 
fishing  g-at  or  catgut,  and  they  Mbould  etiier  aljout  one  half  to 
three-quarters  of  an  inch  into  tlie  lung  substance.  The  pleura  is 
now  to  be  incised,  and  it  will  be  found,  even  if  there  be  tut 
udheaionQ,  that  if  the  stitches  havf  been  properly  intnuluced  a 
pneumothorax  will  not  result;  should,  however,  nir  suck  in  at  one 
part  of  the  incision,  further  stitchen  must  hL-  used  until  the  whole 
circumference  iias  become  air-tight. 

As  to  the  method  of  iiu^isni'i  tite  iiinij  various  opiiiiuus  have  been 
held  and  manydevicxis  have  been  iuvorjltd.  The  risk  i)i  coimection 
with  it  depends  upon  thi>  possihitily  of  injuring  one  of  the  large 
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imlnionary  vessels,  our  knowledge  oE  the  anatomy  of  which  cannot 
bij  auQiciently  accurate  to  cuable  ua  to  avoid  them  with  certainty. 
Some  retV-rence  tn  their  description  on  pp,  42  and  40  will  ^ve  a 
general  idea  of  wher^  the  luain  trunks  are  to  lie  found,  but  the 
branches  of  the  artery  and  the  tributary  veins  are  so  larj^t-  in  all 
parts  of  the  lung  that  this  knowledge  is  not  of  much  practical 
importance.  In  ewry  part  of  i\w  Imig.  indeed,  veaaela  are  to  ue  foond 
large  enough  to  bleed  Ut  duath  from. 

Fortunately,  however,  thi-  hn'niorrha^e  can  usually  he  stopped 
by  the  pressure  of  a  plug-  It  is  from  fear  of  hfemorrbago  that 
luariy  have  iidvocato<1  the  use  of  the  actual  canter)';  it  is  not  a 
procedure  with  nhich  I  am  enamoured.  The  charring  of  the 
tipsufft  18  confusing  to  the  finder  which  is  introduced  in  order  to 
explore  the  cavity,  and,  further,  the  destruction  of  the  tissues 
encourages  a  subsequent  fiml  condition  of  the  wound-  If  the 
abscess  be  obviously  near  the  surface,  there  can  be  no  doubt  that 
the  best  way  is  to  open  it  by  means  of  a  pair  of  sharp-pointed 
forceps  (shins  or  dressing  forceps)  introduced  alongside  the  guiding 
(■(innula.  After  they  have  reached  the  cavity  the  blades  are  opened, 
and,  the  cannula  being  wlthdnuvn,  the  fingpr  is  gently  insiniiati'd 
along  the  same  track,  which  its  pasaagu  enlarges  sufticiently  to  permit 
the  introdu'-tifin  of  a  drainage-tube  of  a  suitaide  size.  I  have  been 
ill  the  liahit  of  atlojiting  the  same  plan  for  opening  ab^cesties  at  a 
greater  depth,  and  liave  not  yet  met  with  any  inaupentble  difficulty 
in  so  doing,  though  I  Iiave  sometimes  been  obliged  to  plug  the 
wound.  The  Huger  e\pIore8  the  cavity  as  far  a>f  possible,  and,  if  it  is 
found  easy  of  access,  some  iodoform  or  boracicacid  or  other  tjtiitable 
antiHf'ptir  powder  may  be  introduced.  The  wound  of  the  soft  parts 
should  be  inoft  thoroughly  treated  with  cidoride  of  zinc  [40  gn".  to 
the  ounce),  and  plugged  round  the  iulie  with  some  lint  which  has 
been  soaked  in  the  same  solution  and  dusted  with  iodoform.  The 
dreaaing  is  then  applied,  and,  if  the  matter  he  very  fonl  and 
frequent  changing  is  likely  to  be  recjuired,  some  simple  application, 
such  as  fomentations  of  boracic  lint  covered  with  wood  wool  or 
oakum,  will  be  funnd  most  convenipnt  for  tbo  purpose. 

After-treatment.  In  the  after-ireatmeot  of  the  easo  no 
effort  should  tie  spared  to  .'tweeten  the  cavity,  but  injections  of  fluid 
are  inadmissilde,  as  such  would  bo  sure  to  enter  the  trachea  and 
cause  troublesome  coughing;  their  place  nnist  Ije  taken  by  powders, 
such  as  those  rt-ferred  to  above.  The  lube  must  l>e  frequently 
washed,  tjut  it  is  better  to  leave  it  for  a  day  or  two  in  situ,  so  that 
the  track  by  which  it  has  entered  the  ravity  may  not  be  lost.  The 
tube,  it  raay  be  said,  must  reacli  to  the  end  of  the  cavity,  and  may 
be  provided  with  boles  in  the  part  that  correapoiidB  to  the  cavity. 
Tliere  is  much  more  chance  of  the  lube  giving  trouble  than  m 
the  treatment  of  empyema.  becauRe.  just  as  happens  so  fi^equently 
in  cases  of  hepatic  al^scesi^,  the  proces»  of  cure  is  associated  with 
more  or  teas  cuntractinn  of  the  organ,  wbieh  changes  the  direction 
of  the  sinuBand  the  po.-^ition  of  the  ea\'ity.  It  thni^  is  often  adviaabla 
to  prevent  the  slipping  of  the  tube  by  placing  a  piece  of  truslwortliy 
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plaster  across  the  deeper  part  of  the  dressing.  The  tul>e  must  be 
retained  until  the  pxterual  discliar^'e  is  reduceil  to  a  very  smatE 
(juaiitity  iLfter  the  coiuplett  atoppaRt*  of  expectoration. 

Prognosis  after  operation.— It  is  obvions,  from  what  has 
beeni^iil  altunt  tli<-  piith(>lo;*y  uf  Kan^'rene  of  the  lunK>Q  pneumonia, 
that  no  very  lurtje  poi-cciitaj^e  of  recoveries  can  he  exptcted  to  follow 
surgical  interference.  APoing  that  denih  nmy  follow  from  extension 
of  the  pneumonia,  from  Mood -poisoning,  or  from  liseiiiorrhape. 
While,  therefore,  too  much  must  not  be  expected  from  the  evacua- 
tion of  the  ahsetafi,  still,  the  chance?  of  recovery  being'  so  shght 
without  interference,  I  have  no  hesitation  in  recommending  a 
course  of  procedure  such  at)  has  been  desicrlbed.  The  least  hopeful 
cases  are  those  in  which  the  abficcBS  is  most  acute,  in  which  tliere 
is  reason  to  Hus-pect  aft'eetion  of  the  opposite  lung,  and  in  which 
the  expectoration  has  the  dark  brown  colour  with  that  particularly 
filthy  smell  wliich  is  so  charactcrigtic  of  the  diacftfie.  The  moat 
promising  cases  are  those  of  a  lews  fuhninaiing  character,  in 
which  only  one  Iiuaj,'  or.  better  stilJ,  only  one  lobe  of  ont?  lunf<  ia 
affected,  in  which  the  physical  signs  are  localised,  nnd  in  wliioli 
the  expectoration,  if  any,  Ih  of  a  distinctly  purulent  churfLctcr. 

Casea  unsuitable  for  surgical  treatment.  There  is 
a  class  of  cn-.f  whicli  miimt  be  cnnsidered  here  that  is  altogether 
beyond  the  reach  of  wurfjery.  It  comprisL-s  those  in  which  collapse 
and  gangrene  follow  upon  the  accumuhuion  of  ^^eptic  material 
wliicb  has  collected  iu  the  bronchi,  either  where  one  bronchus 
is  pressed  upon  by  a  tnmonr.  areiirysnial  or  otherwise,  nr  where 
it  baa  entc^red  the  trachea  as  the  result,  »ay.  of  cut-throat  or 
trSiCheotomy.  If  this  state  of  things  has  boon  clearly  made  out,  no 
good  can  come  of  Hitrgical  interference.  The  mi-ie  exploration  of 
such  cages  with  the  needle  haa  been  followed  by  the  developim-nt  of 
acute  empyema.  I  once  hail  to  deal  with  such  a  cftS4>  in  whieb  llie 
history  had  not  bi-en  explained  to  me  at  thf  tiuie  wlif-n  I  had  tn 
operate ;  the  pua  of  the  empyema  wiis  highly  offensive,  hut  I  <Jid 
not  discover  till  some  time  after  at  the  post-mortem  examination 
that  a  large  aneurysm  of  thy  ;iorta  was  pnjjfrting  into  the  pleura, 
which  might  conceivably  have  been  injured  at  the  time  of  the 
operation.  1  ueed  haidly  say  that  since  this  expeneuce  1  always 
endeavour  to  oliUiin  from  the  physician  a  strong  opinion  as  to  the 
possibility  of  the  presence  of  tins  extremely  dangerous  complication 
to  a  surgical  operation  in  cuaes  where  there  seems  to  be  the  slightest 
likelihood  of  its  ]>resencB. 

2.  Surgical  treatment  of  bronchiectatic  cavities. 
The  next  class  of  cums  tu  Ll-  dei^cribed  is  that  of  f'ro'icliii\iiti,i^,  the 
patholog}-  of  which  has  been  discussed  on  page  12S  seq.  It  remains 
only  to  point  out.  from  a  surgietd  point  of  view,  a  fact  wliich  will  he 
returned  to  later  on^namely,  that  bionehiectasie  is  nut  nnfRvptetuly 
tlie  result  of  a  foreign  body  having  Imen  inspired,  and  also  to  indi- 
cate the  mechaiiicd  dilTiculties  that  are  presented  to  effectual 
drainage  from  the  very  nature  of  tlie  complaint.  From  whatever 
cause  the  bronchiectasis  may  have  aristn,  the  cavity  is  always  of  a 
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complicated  nature,  and,  althnngh  pomninniwitians  may  form 
hetwEien  coutiKuoutt  )>&rtH  of  a  dilated  lironc-hial  tree,  It  luuHt  iiol 
be  forgotten  that  as  a  riUe  ihc  opening  of  each  dilated  hronchna 
into  the  main  cbannpl  tnkps  pJare  at  tho  iippftr  part  of  the  cai*ity. 
It  follows  from  this  llmt  rui  inci-siou  iiit^t  am>  part  of  siicL  a  brancbtid 
cavity  can  do  nothing  in  ilie  way  of  draining  tho  others,  and  lh« 
iulvisability  of  reporting  to  any  Burgical  iiiterft^rfoco  depends  very 
much  upon  wbcthtr  or  not  the  main  part  of  the  syuiploniB  are  caused 
hy  one  canty  of  considoraMe  size,  Soon  after  I  hecAnie  surgeon 
to  the  Ilrompton  Hospital,  I  operated  on  a  certain  number  of 
ciis.es  of  Iironcliiectasis  at  the  request  of  my  coUt-agues.  In  not  a 
f^w  of  Ibem  it  was  pottaible  to  open  a  considerable  cavity,  hut  in 
the  greater  number  there  were  not  only  physical  signs  distributed 
over  a  very  extensive  area,  but  they  were  occaBionaUy  heard  to  a 
less  extent  upon  the  other  side  of  the  chest.  The  result,  I  am  sorry 
to  Bay^  WHS  not  encouraging.  It  frequently  happc^ned  that  the 
symptoms  were  decidedly  improved  for  a  time,  or  rather  it  fihould 
be  aaid  that  the  most  troublusomt'  ajmptom — that  of  copious  ex- 
pectoration— was  to  some  extent  alleviated  ;  but  in  almotit  every 
case,  as  the  (lisea^c  advanced,  fresh  cavities  took  tbe  place  of  the 
one  that  had  been  drained,  the  amount  of  expectoration  increased, 
and  various  nmladiea  of  an  iiitercurrent  naturt-.  not  directly 
attributable  perhaps  to  thi>  fnieratinn,  miwle  their  appearance.  The 
patients  frequently  tjuffered  from  haemoptysis,  more  than  one 
developed  cerebral  abBcesR,  and  some  died  of  acute  septic  nephritis. 
I  cannot  therefore  encourage  surgical  interference  in  cajies  of 
bronchiectasis)  pinv  and  simple,  unleas  it  can  be  shoT^ii  that  there 
is  a  )iigh  iirobability  of  the  disease  Iieing  conhned  to  a  very  small 
part  of  the  lung.  In  a  few  such  cases  recovery  may  take  place. 
Itr.  Williams  anil  myself  reported  one  such  in  the  *  Transactions 
of  the  Koyal  Medical  aiid  Chirurgical  Society '  for  IHMfi  (vol.  Isix.), 
and  I  tiike  this  opportunity  of  saying  that  some  years  afterwarda 
the  patient  died  of  heart  diaease,  and  I  had  the  opportunity  of 
verifying  the  correctness  of  Dr.  Williams's  diagnowif*.  and  seeing 
that  it  was  not,  as  some  might  have  thought  from  the  account  of 
the  case,  an  empyema. 

Operation. — Should,  however,  the  operation  he  attempted, 
the  slep>;  of  it  do  not  ditTcr  fruin  those  described  on  page  418.  It 
must  he  rLHicud^ered,  nutwithstairding  all  assertions  that  may  )>e 
made  to  thic  contrary,  and  deductions  from  poRt-mortem  esainina- 
tious,  that  the  .^uri/e'Dn  .'teldom  uteets  with  iidhcHions  in  these 
cascK;  and  not  only  is  tbi-»  so.  luit  if  the  pleura,  has  been  opened 
before  stitching  up  the  lung,  as  wah  done  in  Bome  of  my  early 
cases,  tlie  lung  recedes  far  away  fiom  the  opening,  and  feels  to 
the  fingers'  perfectly  healthy,  so  that  it  is  impoA-sible  to  make  out 
by  the  tfluch  the  pofiitian  of  the  ab.scess.  It  is  therefore  esgential 
to  fix  the  lung  befoit'  Ofieiiing  it,  and  if  by  chance  this  precaution 
be  ondtted  and  air  be  alluwcd  tn  enter  the  pleura,  there  is  nothing 
for  it  hut  to  close  the  wound  and  wait  for  the  absorption  of  the 
pncamothorax  before  making  another  attempt.     The  feeling  im- 
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part**d  to  the  finger  hy  the  interior  of  a  liroiiphiectalic  caTtty  is 
uaibe  (lifTorent  from  that  of  »n  abscenH  rei^iiltiiig  from  the  breaking 
down  of  the  liicg.  In  the  latter  case  au  irrogutar  sjx^n^y  masu 
is  felt  which  is  easily  bralcen  down ;  in  the  foi-miir  the  huing 
is  perfectly  smooth  and  lirm,  and  the  rylindrical  shape  of  the 
cavity  is.  moreover,  nsimlly  easily  detenniueJ.  It  is  not  im- 
probable that  manipulation  with  the  tinfjer  or  tlip  contact  with 
the  drainage  tube  will  st^i  up  a  tU  of  coughing.  The  aft4.'r  tieat- 
inent  of  these  cases  does  not  call  for  any  spt-cial  comment.  Tlie 
(lii?chargo  i«  usually  copious,  Boinrtimes,  but  not  iilways,  of!onfiive, 
and  consists  of  sticky  jnuco-piijt.  Should  it  hf  foinid  that  the 
(laticnt  has  not  cKeriverl  much  benefit  from  thf  operation,  it  may 
be  thought  wise  tn  icmove  the  tube,  when  the  external  opeuing 
%\'ill  probably  close,  and  the  patient  will  bv  k-ft  no  worse  on  than 
before. 

"When  an  extornal  incision  bns  been  mafle  into  n  cavity  com- 
municating  with  ii  lironr.hiis  liv  a  large  npeiiing,  a  curious 
phenomenon  is  generally  ob^ei-veil.  Not  only  is  the  scmiiil  of  the 
air  entering  and  leaving  the  chest  of  a  loud  wbifting  character, 
different  from  that  wliich  is  heiird  in  the  case  nf  ('a^Tties  similarly 
upeue<l  that  do  not  communicate  with  bronelii.  but  the  com- 
raunication  is  sometimes  so  free  that  the  patient  can  breathe 
through  it  whilst  keeping  the  mouth  and  the  rini^e  clnntid,  I  have 
seen  cases  where  this  could  be  don*.'  for  ipiite  n  cun^iderabk'  time, 
and  it  could  be  determined  hy  the  stethoscope  that  air  wa^  onteiing 
freely  into  tlie  opiwhite  Innj;,  Under  suclt  cirt^iuni.-taiices.  wlien 
the  dresaing  is  removed,  the  patient  is  unable  to  talk  above  a 
whisper.  Sometimes,  indeed,  he  cannot  do  so  even  when  the 
dressing  is  Hpplied.  Sbtuild  this  be  the  ease,  a  ■'niall  jdng  of 
wool  placed  in  the  nrilici-  of  the  Lube  will  lie  foimd  a  great  comfort 
to  him. 

a.  Surgical  treatment  of  tubercular  cavities, -The 
surgical  treatujcnt  of  tuhcrcuUir  cavities  does  nut  appear  up  to  the 
present  to  have  called  forth  much  enthnsiiMm.  iind  yet  it  might  have 
been  thought  (though  here  I  am  only  expressing  my  own  private 
opinion)  that  the  same  treatment  would  have  been  iippticiible 
to  a  tubercular  deposit  in  the  hiiig.  as  proves  successful  in  almost 
every  other  part  of  the  body,  however  innrrejfsihU-  its  position 
or  however  vital  its  function.'*.  This  excites  the  greater  .suqirise 
when  one  thinks  of  the  amount  of  inconveuience  caused  to  the 
patient  by  the  coustant  expectoration,  and  of  tho  fact,  so  often 
insisted  upon  before,  thttt  prnfune  e\pect<»ratinn  is  freipienlly  the 
means  of  disseminating  mischief  through  prt-viousiy  healthy  poitions 
nf  the  lung.  It  woubl  therefore  be  rash  to  prr-jihowy  thjit  there  is 
not  a  future  for  this  brarjcb  of  theiapiMities.  [*robiihly  several 
reasons  combine  to  dissuade  physiciims  from  calling  in  surgical  aid. 
In  the  first  place,  it  very  commonly  hn]>pens  that,  by  thi'  tin:e  a 
cavity  of  sufticieni  si/e  In  be  diagnosed  liy  physical  signs  bns  formed. 
the  disease  has  already  advitnceil  so  far  as  to  be  praeiieally  beyonri 
the  hope  of  relief,  and  almost  certainly  lias  reaelipil  such  a  stage  as 
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tu  rbiidci'  liie  possibility  of  teiuoving  the  whole  of  ibte  tultercular 
deposit  impossiblt.  IStcondly,  it  is  just  tliost-  cases  of  single. 
stationarj',  or  vory  slowly  arlvancinfi  aivitipa  which  promise  the  best 
£fhl  for  siirgfty,  that  not  imlVfqui-iitly  «lry  up  and  cicatrise. 
Thirdly,  thcrt  is  the  fact  that  the  esj>ectoratioii  from  tubercuhtr 
vomicfp,  though,  no  doubt,  oftGH  verj'  troubler.oine,  does  not  forrn 
£o  difltres^iiiK  a  eyuiptom  as  it  does  in  »ome  other  coses  of  pul- 
monnry  abscess. 

It  must  not  bp  siipposer]  that  no  plfin  of  siirgital  trt-atinent  huH 
been  sogcfsted  or  oarried  out.  Whoie  serieK  of  ca.seB  have  Ijpcn 
describi'ci  by  Dr.  Shiugletou  Snuth  aud  others,  in  which  iiutlseplit- 
flnids  |a  fiivouiite  one  being  a  pohition  of  iodoform  in  ethort 
havif  hffn  iiijecti-d  by  nieiuiB  of  a  wyrinfie  introduced  through 
ail  uitorcoutal  space.  Of  this  plan  of  treatment  I  cannot  sifcak 
from  pprsonal  experience,  and  can  only  say  that  the  n.ie  of  tnose 
iutrtijiuiminiari/  and  also  of  intralariiiujeal  iujfi.rtiotii,  of  various 
fluids  is  reported  to  have  been  attended   by  a  varying   degree  of 

BUCCeSB. 

Tht;  most  heroic  method  of  treatment  yet  siigj^egted  coineB  from 
Italy.'  atjd  it  ban  been  followed  up  since  then  in  Gerinaiiy,  the 
trefltiiieiit  being  to  !X'mov<>  tlie  aflecttd  portion  of  the  limg.  JJiondi 
iiiaile  a  ninnber  of  t-vperimentB  in  ra^ibits,  cats,  and  doijs,  removing 
from  llitm  Lbe  whole  of  one  lung,  and  he  .showed  that,  although  a 
largo  proportion  of  tln>  aiiimuls  died,  a  certain  number  survived, 
and  t^ntne  in  whom  tnlii'rf^-je  Imd  actually  rleveloptd  in  the  lung  as 
thi.'  result  of  inuculution,  not  only  lived  liul  remained  afterwiirds  fre*; 
fioni  the  ilisease-  These  observations  art-  of  great  importance  not 
only  in  roniieclion  with  the  study  of  pulmomiry  tuberculosis,  but 
nlijo  in  connection  with  Liie  xiucstiou  of  the  removal  of  tumours  of 
the-  luniis  (sec  page  -IHy).  Aa  to  this  line  of  treatment  also  i  have 
tio  pergonal  experience. 

The  mor<t  rational  treatment  of  tubercular  cavities  appears  to 
me  lo  be  the  upening  and  draining  of  them  in  the  same  way  as 
other  cavitie?:  of  tlie  liui^' iiri'  treated.  Thf  iirst  cases  that  were 
reported,  ahmit  lH4'i,  diri  not  give  very  aatisfaiilory  results,  ami  at 
the  (.'oiigiX'Sri  at  WiL'sbiuleii  i]i  1hh3.  the  constnr^ua  of  opinion  was 
strongly  againsi  the  opening  of  tiibi-veuliii-  canties,  until,  as  it 
waa  said,  a  trustworthy  .speeiiic  tubercular  bacillicide  ahoiibl 
be  found.  Writing  lu  "iHH",  I  .-iaid  that  though,  on  the  whole, 
agreeing  with  that  opinion,  I  could  not,  help  thinking  that  in  a 
certain  number  of  cjine.s  with  single  apex  caviLien  anil  \vith  trouble* 
some  eoiigh,  not  only  niiglit  the  symptoms  be  relieved,  but  the 
danger  of  tmnsfen-ing  the  nnacbief  into  the  other  lung  ntight  h» 
to  some  e\tenl  lessened.  I  can  .see  no  rea:^on  for  altering  that 
opinion,  but  I  have  never  yet  been  asked  lo  operate  upon  a  largo 
tubercular  apex  cavity.  I  have,  however,  treated  Beveral  c&st^tt 
of  tubercular  cavity  in  other  parts  of  the  lung;   one  of  them  at 

*  '  EHtiriiftzione  del  Polmone,'  [k-i  i)  I*i.  Iliondi,  Giar.  luftnuu.  if.  5e. 
i/M'..  N.S.  iv.  im. 
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least  healofi,  thou^'h  die  patient  diorl  snbspqucnOy  of  piilmoii.117 
tnl>ercii1oai3f :  but  In  otherH  the  HiiiusuH  reiiiaiutd  opcii,  iiutl  tbc 
patients  have  ajtpearefl  to  be  lenefited  by  the  escape  ot  a  certain 
amount  of  the  discharge  externally. 

Not  long  affo  my  colleague  I>r.  AcluJQtl  requL-nted  iiit  to  explore 
iLe  chost  of  a  man  who  was  bringing  up  a  targe  quantity,  -Mi  to  SO 
onnces,  nf  extremely  fc-tirl  expectoration,  wbicli  contained  tubercle 
bacilli,  luid  iu  whoui  physical  signs  guggcsttd  strongly  u  large 
cavity.  This,  however,  tbe  exploration  fiuled  to  det«t,  nnd  at  the 
post-mortem  examination  it  was  foiinil  that  tlie  nCTecti-d  part  of 
the  lung  was  riddled  with  small  gangrenous  cavities.  I  have  now 
in  hospital  a  yonitt,'  woman  wlio  is  tlip  subject  of  syiihiliB  ;  she 
developetJ  physical  tiigns  at  the  left  base  with  pynxia.  mid  other 
wyiuptoma  «hich  puinted  cither  to  an  cuipyemu  or  to  a  pulmonary 
cavity.  Itefore  lung  the  abscess,  which  was  iu  the  lung,  burst 
into  a  bronchus,  but  did  not  disciiarge  sufliciently  freely.  I  oi>enE'd 
it  by  an  incision  in  the  sidti  and  inserted  a  long  tube.  She  now 
keep8  eomimnitivfly  well  as  long  as  the  sinus  remains  open, 
hut  if  the  tulip  13  taken  out  the  temperature  n^e^.  The  pus  is 
cnjiious  and  muni-puruIent,  and  contains  tubercle  bacilli. 

4.  Chronic  non-tubercular  cavities.  .Vhout  this  class 
nf  cavity  nothing  nf>ed  bi>  Miid  c-\ci'pt  that  th«-y  ar*'  nccawon- 
ully  met  with,  and  that  the  treatment  of  them  citlU  fur  no  special 
notice.  'Thv\  are.  however,  tlje  mast  promising  of  nil  for  surgical 
niterferencc.  boine  of  t3iem  are  cansed  by  the  ni])tnrH  into  the 
lung  of  ahKceHsc"  which  have  ori^'iiiitted  elsewhere,  fur  exatuple  i[i 
the  liver. 

"..  Cavities  caused  by  the  preeence  of  a  foreign 
body  in  a  bronchus.  -It  is  pi-actieally  usefid  to  consider 
sejiHnitel\  the  nsidlt*  tlmture  caused  by  very  smuolli  and  nnirritating 
foreign  biidies,  and  those  that  arc  caused  hy  rough  ami  irritating 
ones — for  example,  by  such  ttiingK  a.«  beads,  cir  pea^,  or  tracheotomy 
tubes  and  such  objects  as  hits  of  s^lraw,  ornut-sliells.  or  bonev.  The 
immediate  effect  of  the-  lodgment  of  a  smooth  f<ireign  lioily  m:iy  be 
very  alight.  I  have  knowni  the  shiidd  to  come  otT  a  ne\s  vulcanite 
tracheotomy  tube  soon  after  its  introduction;  and  nciiwitli>tanding 
verycarefu3  physical  exitminatiou,  it  \vi\s  iuipossiblefor  somi' days  to 
be  quite  certain  that  tlu-  tube  was  in  the  chest,  and  thai  it  had  not 
been  lost  in  the  patipiifs  lied.  A  pie(r*-  of  grass  or  a  shaip  hnne,  on 
the  Cither  hand,  will  give  rise  to  imjiiediute  iitlacks  of  spasnmilio 
cough,  a  result  which  has  sonutiiiu-s  lid  to  the  t^ror  of  snpjwisiug 
the  disoast'  lo  he  wh<n>iHng-['oiigh,  and  i.he  story  of  iht  inhahition  "f 
thi?  foreign  l-ody  to  lie  apocryphal.  I  would  most  stiongly  Insist  iijuai 
the  inadvisability  of  rejecting  a  patimt's  arconnt  of  *  -iwidlowing  '  a 
foreign  body.  U  is  anaccidt-nt  that  forcihly  i]ii[>i-es^es  iisi-lf  upon  hia 
mind.  If  the  immediate  iffeci  has  hiiii  flight,  hi-  may  indeed  have 
forgotten  it :  but  if  he  remembers  the  oi-currenct-  al  ail.  he  is  not 
very  likely  to  he  mistaken  aliout  it.  Within  a  short  tiim-  of  the  inspira- 
tion of  the  foreign  hoily,  whether  it  be  rough  or  smooth,  pneun^onia 
will  probably  result ;  but  thedater  effects  vary  very  much  in  the  two 
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cases.  If  a  piece  of  ^raa-s  or  an  enr  af  wh^at  liave  pastk^tl  Into  the 
bronchus,  it  may  possilily  perfomtu  the  Iuiik  and  travel  to  a  distanl 
part  andiiitimateSyinake  its  way  through  the  akin  ;  hut  if  this  does  not 
take  plact',  it  will  s&t  up  iicute  chances  eonsiHtiiiii^  of  tlilalalioii  of  thi; 
bronchi,  of  breaking  down  of  the  lung,  and  most  probably  of  burrow- 
ing abscessps.  If  the  bixly  be  a  auiooth  onr,  Lho  changes  are 
much  more  chronic,  imd  consist  of  dilatation  of  the  bronchi  with 
a  certain  amount  nf  con  so  I  id  at  ion  of  tlio  lung.  Tatients  may 
go  on  for  vears  with  thi;!  condition  nf  things,  and  if  they  have 
forgotten  or  do  not  mention  tho  cilubh  of  their  complaint,  it  in 
Vf'fy  likely  that  it  will  be  taken  for  bronchiectasis  ariaing  frum  one 
of  the  nioro  common  cauiies.  It  ia  for  thi?^  rcAson  that  I  would 
impresfi  upon  the  reader  the  importance  of  inqiiirin^p  in  every  case 
of  uuilatfrul  bronchiectasis  as  to  the  po^Bihility  of  its  Laving  arisen 
from  the  inspiration  of  a  foreign  body. 

It  ia  most  important  to  remember  that  a  very  short  reaiflence 
of  a  fort'iyii  body  in  a  bront'luis  may  give  rise  to  an  amount  of 


Fii*.  Ml 

bronchiectasis  from  which  recovery  is  impossilile,  I  Iia\'e  notes 
of  the  case  of  a  boy  win*,  wlu-ii  seven  yuars  of  ugt-,  had  a  small 
ivory  knob  in  his  left  lu-oncbus  fur  eight  weeks  iu  the  year  1891. 
Ib^  has  now  dilfufif  hronchipcta.sin  of  ihe  lower  part  of  the  left 
lung,  which  :ip|>wirw  lo  lie  bi-yond  surgical  Ireatmt-nt,  and  shows 
no  sign  ufimy  nnju'ovemenl.  lii  another  cusc  thevt-rteliraofa  rabbit 
was  impafte<l  in  a  lironchus  in  I>i"ft-mher  1wk7.  lie  developed  well- 
marked  bntnchiectusia,  upon  which  1  (ip»Talc<l  i]i  the  hope  of 
finding  a  forei<;n  body;  bin  the  hmie  wus  not  coughed  up  till  fionie 
timeatter  the  operation — namely,  in  ApriUKHli.  lleisnow.in  189B, 
very  much  improved,  hut  there  reuuiins  a  i-.ivity  at  the  bast  of  hia 
lung  which  has  never  ijiiite  stopped  si-cretliig,  jnid  is  liatde  to  attacks 
of  acute  inflaumiation.  There  was.  at  University  College  Hospital, 
under  iriy  care,  a  boy  who  had  tlu'  peg  of  a  pegtop  in  his  lung  for 
year:*,  .■\fter  it  had  been  expelltil  tbroiigii  nn  0|n'}iingwhirh  I  had 
made,  but  through  which  1  had  failed  to  re.-Lch  It.  he  wjis  left  with  a 
cavity  which  continues  to  discliiirge  a  conaideralilc  nmomit  of  puB, 
and  be  stil!  hai  severe  attaclis  of  hftiiiopiy^is. 

Treatment.     Seeing,  therefore^Jjj^streme  improbability  of 
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a  favourable  result  in  clironic  cases,  I  would  urge  most  Ktrnngly  that 
every  case  in  which  there  is  good  reason  to  fmpposi'  the  [m-nencti  of  a 
foreign  body  in  the  bronchus  ehoulil  ha  dealt  with  without  delay. 
It  is.  I  think,  quite  unj  us  tillable  to  wait  for  svmpiomfi  to  declare 
themselves,  as  tliese  syniptonis  may  indicate  tlie  pnsf tict-  ol  mis- 
chief from  which  recovery  is  iniiwjssible.  The  right  course  of 
procwlure  ia  to  perform  tracheotomy,  and  to  i-iideavour  to  extrat-t 
tho  foroign  bcxly  by  means,  of  forceps  (the  pair  shown  in  the  ti^'ure 
(tig.  Ill),  which  are  so  arranged  that  when  the  iwints  are  slightly 
flsparated  the  combined  width  of  the  blades  shghtly 
dinucishes,  an-  very  useful  for  thr  purpose),  or  by 
ineaDB  of  probangs,  or  by  coin-catcht^rii,  or — that 
which  will  be  found  very  uscfnl — a  piece  of  stout 
silver  wire  b**nt  as  indicated  in  ti^.  112,  which  can 
easily  be  directed  to  the  bronchus  of  eithcT  side.  If 
this  i>e  niisiiccessful,  the  patient  may  he  inverted  and 
shaken— a  procedure  which  should  not  he-  uttenipt^^d 
before  tracheotomy  has  been  perfomied.  Suhae- 
ijiiently,  if  acute  suppuration  have  occurred,  there 
can  be  no  <Ioubt  of  the  ri^dit  course  to  pursue;  hut 
the  surgeon  will  be  unut^imHy  fortunaU-  if  he  meets 
wth  tlie  foreign  ho<ly,  though  a  cajeful  seiireh  for 
it  should  not  be  oDiittcd.  These  cases  are  not  un- 
hkely  to  prove  rapidly  fatal. 

In  the  chronic  c:iBea  it  in  right  to  endt-avuin'  to  de- 
termine the  position  of  ii  large  cavity,  luid  to  open  this  as  described 
■on  page  118.  It  shouhl  then  be  exphiri'd  h.«  far  as  is  possible  with 
proheH  and  forceps,  and  if  these  fail  tracheotomy  sluiuld  he  per- 
formed, and  the  same  course  pursued  uh  in  cases  of  recent  impac- 
tion. Another  method,  which  was  employed  in  the  case  of  the  boy 
who  had  swallowed  llie  pi'g  of  the  pegtop,  ia  to  ra.ike  :m  incision 
into  the  pleura  behind  the  place  at  which  the  nbseess  hiid  been 
opened,  and  to  feel  over  the  Iwick  and  under  siirfiict'  of  the  lung. 
It  was  not  successful,  hut  I  can  imiigine  thii!  lunnher  time  it 
might  prove  to  he  of  \alue.  This  ease  also  proved  the  iidvisahllil\ 
of  retaining  the  tube  for  11.  lou;^  times  for  it  will  \iv  remembered 
that  it  was  thrnugh  my  opening,  and  not  ihrongh  tlie  rrachma,  that 
this  Iiirge  fi)ri-igri  body  wa«  at  lust  exj)elle*l. 

Conclusiona.  h  may,  I  think,  he  safely  stated  :  I.— that  gan- 
grenous cavities  shouhi  always  be  auugbt  and  if  pos/^ildeopeneii ;  if  the 
operation  be  auccessfid  and  the  oi>ening  (re  c.  thi^  prognoHis  i.s  not  bad. 
II, — The  same  treatment  shouM  be  applied  to  abscesses  caused  by  the 
raptureof  purulent  collections  from  other  pari;!  into  the  hmg.al  least 
u  regards  the  pulmonary  complication.  III.— Abscesses  caused  by 
the  presence  of  foreign  boiiies  shouM  be  opened,  and  if  the  body  be 
not  found,  it  must  be  rememben-d  thiU.  if  nf  any  conHidcralile  size,  it 
probably  lies  not  nmre  than  three  inches  fnun  the  niitidle  line.  If 
possible,  these  cases  should  be  treiited  early  by  trucheotduiy  imd 
inversion.  IV.— Broncbiectatic  cavities  when  single  a  very  ran- 
condition    may   be   cured  by   operation;   when  uuiltiple— a  v 


428 


THE   DISEASES   OF  THE   LUNGS 


common  con<1ition — they  ofTer  &  vary  small  cbaitoe  of  relief  by  our 
present  methods ;  stiil  it  may  ho  wise  m  some  cuses  to  make  an 
attempt  to  open  the  main  cavity,  if  Rucli  is  to  be  found,  but  only 
after  it  biuj  been  nscertaincJ  that  the  lun;;  is  lulberenl  to  the  chest 
wall.  V. — Biieie  tubercular  caNitius  sonmiimoa  recjture  tho  same 
treatment  as  is  applied  to  other  pulmonary  cavities.  VI. —  It  is  not 
usual  to  open  apex  cavities,  tbou^^b  this  may  be  justified  hy  an 
oxireiuely  haraasirjR  cougb.  Sncb  operatione  cannot  be  expect<'tl 
to  be  curative.  VII. -Tubercular  cautios  may  be  treated  by  in- 
jectiouB,  eithfr  tbroiiyb  the  larynx  or  through  the  chest  wall,  but 
intraliiryngeal  injections  appear  to  bi?  pra^ctically  valuelesa,  uid 
little  is  to  be  hoped  from  intra  pulmonary  injections. 


R.  J.  G. 
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OfB  knowleclge  of  the  anatomical  charaeter.'?  anA  cSinical  liistor}'  of 
syphilitic  disease  of  the  liin^js  is  dtill  very  incomplete  notwithstftiidinfr 
that  much  has  been  written  oii  the  suhjet-t.  Tbi3  is  dup  in  part  to 
the  rarity  of  the  affection,  but  chiefly  to  the  difticiilty  uubil  lately 
oxperiencefi  in  cli.^tinguialiinj:  hetwecn  thy  lesions  of  syphih»  and 
those  of  taberculoaia. 

Up  to  the  date  of  the  discovery  of  the  tubeicle  bacillus  it  was 
veryofton  impoRntble  to  dett'rmine  with  cprlaiiity  during  lifewhothtir 
a  pveu  case  of  pulmonary  distase  was  tubercular  or  not ;  ami,  after 
death,  appearanceB  which  some  considered  to  bt-  dislinttlvt.'  of 
tubercle  were  by  aihera  said  not  to  pos.sBss  that  sipiificanco.  Now, 
however,  that  we  possess  ti  test  for  tubercular  le.^ion.s  it  mayroasonably 
be  hoped  that  the  whole  subject  of  ayphililic  disease  of  the  lungB 
will  be  placed  upon  a  secure  foundation. 

That  the  disease  i.s  of  rave  occnrri-nce  is  a  fair  inference  from 
the  fact  that  the  inusemn^  of  llie  London  ho^pital^i  and  of  tbe  Royal 
College  of  Knrgcons,  all  of  which  the  writer  has  recently  vi,sited,  con- 
tain only  twelve  specimens  which  arc  believeil  to  illui^tratfi  svphilltio 
lesions  of  ihe  Imig.^ ;  and  of  these  iwo  may  be  excluded,  as  either 
not  of  that  nature,  or  of  a  nature  so  doubtful,  that  in  ttie  present 
state  of  our  knowlwlse  thoy  are  inadmissible  as  evidenco.  None  of 
those  specimens  is  from  a  case  of  congenital  syphilis. 

MoRBiu  AN.i>Touv.— The  following  pulmonary  lesions  have 
been  attributed  to  syphilis:  '«)  gumma;  {hj  white  hepatisation 
iVircbow,  Weber),  or  ■  epithelioma  of  ibe  lung'  iLoralu.  Robin) 
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(c)  grey  iiifiltralion  (Welch,  PancritiuB) ;  [il)  lubular  pneumonia  nr 
irouchopneumonia  (Fiirster,  Welch);  {et  fibroid  indumtion;  if) 
nhanges  in  the  Ij-niphatica  (Hermann  Weber) ;  (o)  a  destructive 
disetiH^,  the  so-called  '  Syphilitic  Phtbi»i».'  It  will  be  convenient 
tu  cousid&L'  se|)atate]y  the  lesions  of  the  hereditary  and  the  acquired 
dii^ease. 

Hereditary  syphilis.— The  pulmonary  clmiigeainhereditar>- 
syphilis  may  be  eitbc-v  circumscribed  or  diffuBt ;  to  the  former  the 
tpnu  'gumma  '  is  applied  :  the  latter  are  clasnificd  under  the  bt^ad 
of  '  iineuinonia.'  It  is,  however,  far  more  coninioii  to  find  the  two 
changes  associate"!  than  to  meet  with  either  separately. 

A.  G  li  in  III  a. —~.\fi  this  Irsion  is  of  compftrativety  rare  occurrence 
in  coii^'eiiiiai  syphilis,  and  when  present  docs  imt  *litt'er  either  in 
appearanci'  or  in  tiii<.Toscoj)ical  striiL-ture  from  that  found  in  the 
aoijuirpd  disease,  a  more  distinct  picture  of  the  morbid  anatomy  of 
the  two  aft'ectioiis  will  he  obtained  by  descrikiiig  it  under  the  latter 
headiuf^'. 

H.  l'»vitmQ}iia.  Two  separate  lesions  are  included  nnder  this 
heading,  namely,  "white  pneumonia'  and  'interstitial  pneumonia;' 
but  of  thei^t'  it  iiuist  again  be  i?tated  that  they  occur  more  often  iu 
combiualioii  Iban  apart. 

(a)  I  ['/(((<  iiiie\mii>iua  fVirchow,  "Weber),  Epitlietioiiuio/  thelutig 
I  Lorain,  Robin). — This  lesion,  which  iu  its  true  fonu  is  rare,  is 
found  only  in  the  hings  of  stiil-barn  children,  or  of  such  as  have 
survived  their  liirth  a  ^ery  short  time.  Oth«r  mnnistakable  signs 
of  congenital  syphilis  are  usually  present,  and  gestation  han  in  such 
caseb  t-eldum  proceeded  to  the  full  term. 

It  is  a  dilTuse  change  at}'ectin<,'  a  lobe  either  as  a  whole  or  in 
part;  or  onb  oi'  both  lun^s  luay  be  completely  consoHiIated. 

In  still  bom  iihildrcn  the  affected  partis  bloodless  and  airless ; 
and  even  if  force  hi-  usi'd  it  may  ho  impossible  to  inHate  it ;  but  in 
infants  several  days  old  the  lung  always  contains  some  air. 

The  lung  h  much  increased  in  eixe  and  its  surface  may  be  marked 
by  the  ribs.  It  is  solid,  dry,  white,  yellowish,  or  ^-reyish-white  in 
colour;  hut  Honietlnies  presents  a  reddish  utarhled  appearance. 
The  sectittn  ditft;rs  from  that  of  an  ordinary  pneujnonic  lung  in 
that  the  >,'ranii!ar  appearance  charactaristir  of  the  latter  is  absent, 
the  surta<-e  briii;:  snuioth  and  somewhat  shining. 

On  luicroscopiciil  e\iiiniuation  in  true  cases  the  interstitial  tissue 
is  not  increaswl.  Tlie  alveolar  wiilU  are  thickened,  and  the  small 
bronchi  ami  iht- alveoli  art  (illed  with  masses  of  cells  of  which  some 
are  round  and  others  Imve  more  or  less  the  character  uf  epithelial 
cells  :  the  colh  are  fi>r  the  most  part  undii-]'!,'oing  fatty  degeneratioa 
and  are  be^'inning  to  break  down.  The  alveoli  are  markedly 
enlarged.  'l"lie  colour  of  tlic  alTected  ana  is  due  partly  to  the  above 
chjinges.  hut  in  part  aUo  to  diimuislied  blood-.siipply  tbe  result  of 
pressure  upon  llic  capillaries.  The  Imjg  tissue  surrounding  the 
oonsolidattd  part  may  .■ihoiv  some  dp^Tee  nf  euiphyscma.  Kcchyuioses 
may  In-  present  in  the  pleina.  pericardium,  and  ihynnis  gland  ;  hut 
these  appearauces  arc  probably  incidental  to  the  tmide  of  death. 
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Ttie  bronchial  gluinls  are  as  u  rule  I'lilur^i'd  and  on  soctiou 
(leuse.  from  a  new  romiatinn  of  tibrous  tisBuc  GiidoRing  rells 
arranged  in  a  concenLrii:  manner. 

XVHiiU'  piiciuuouia  i>  a  lesion  of  purely  patbotui^iciLl  iutL'resb,  us 
owin^  to  iiw  filling  of  th9  alvenli  with  coHs,  the  suhjectfi  of  it,  if  not 
still-born,  are  nimble  to  initiiituin  lliu  respiratory  function  for  uuy 
length  of  tiniL'  and  tioon  succumb. 

(A)  Intustitiat  pneumonia.  Tliia  is  the  raoBt  common  pul- 
monnr}*  mjinifetitatioii  of  burtMlitary  syphilLs :  but  it  Di-^curs  mure 
frequently  in  aswiciation  with  bouu'  of  the  ohaugts  described  under 
*  while  pneumonia  '  than  as  a  purely  interstitial  Ipsion.  In  its  tnia 
fonii  it  Ir  di»tinftuiHh^l  by  a  suutU-celWd  intUtrHtion  of  the  liitur- 
alveolar  connective  tissue,  the  alveolar  ii.>|iltheUuiu  rtmuminn  un- 
affeetwl.  This  fhangf  may  ho  pronent  to  a  very  vanud  extf-nt,  In 
tome  ciiacs  lungs  ho  affected  ap[tear  normal  to  tlif-  imked  eye,  the 
lesion  Wing  only  discoverable  on  microscopic  txiimiuation. 

In  well-miirked  eases  tho  lung-s  arc  large  and  hanl  and  of  a  pal^ 
or  dark  greyish  ri*d  tint.  The  change  may  be  prc»ent  tbrongbout 
the  orjjttUB,  or  a  aiDgle  lobe  or  portion  of  a  lobe  may  bf>  aloiin 
offectccl.  To  iLe  nii.k»?d  eye  tbe  tung  tissut'  pn-sctits  o  decidedly 
coarse  appearance.  On  tnicrostnpical  exainiiiation  :i  murkcil  incro-afto 
JK  seen  in  the  anteralveolar  and  interlobuiar connective  tissut^  which 
forms  broad  mesbes.  iiicluding  fiinall  sptices  wherein  the  alvt'oH  rLio 
either  crowded  together  or  completely  obliterateii. 

In  »ome  cnnea  the  iiilL-ralveolar  mcHbcs  appear  Lo  consist  uf  a 
dense  capillary  network,  the  \t:i:st'la  being  diluted  itnd  lurtuoii!^. 
Around  the  vessels  and  hronchi  there  is  a  niarlcrd  increase  of  tho 
connective  tiHRiii:',  and  tlis  tuni<'a  intima  of  tbn  suiall  arteries  in 
thickened.  The  ahenbu-  epithelium  mriy  sfiow  de8(|uaniative 
changes,  and  hrown  and  yellow  pigment  granules  may  be  pn-sent. 

Tnteretitial  pneumonia  Is  often  found  in  association  witli  cnri> 
genital  syphiUtiL'  Il-sJous  in  the  skin,  ^vlth  iiiier.KtitiuI  hupiUitia  and 
changes  in  the  epipiiyscs  :  hut,  it  is  alj^n  found  in  Ciises  in  wbirh 
gunimata  are  present  in  the  lungs.  Iivlt.  and  other  organs.  The 
obaiige  begins  during  futal  life,  anil  at  birth  may  liave  EilTecU-d  the 
longs  extensively.  In  such  cii^es  life  is  of  ehurt  duiation  and  rUutb 
occurs  from  asphyxia,  as  is  shim-n  post-mortem  by  the  frfipit-nt 
presence  of  ecehyinoses  in  the  pleura,  poricardiinu,  and  thymus 
gland.  When  the  change  is  les«  advanced  at  hirth  such  ehibin-n 
may  die  at  a  biter  period  by  a  alow  process  of  carhonic  acid  poison- 
ing, the  Grat  sign  of  ivliich  nmy  be  that  u  child  previously  frctfut 
and  noisy  becomes  quiet. 

l]i  cafles  in  which  the  other  organs  are  healthy,  or  nesrly  eo, 
life  may  be  prolonged  for  months  or  years ;  stieh  subjects  are, 
however,  specially  liftblf*  to  jioute  disease  of  the  resj)iraloiy  urgans, 
such  a«  pleurisy,  acute  brauLdiitiw,  and  bronehn-pneiimnnia. 

From  the  above  description  it  will  ho  seen  that  the  morbid 
processes  coneenitd  in  tlip  produetion  of  the  gumnnitoitssniel  dilTnse 
change-R  found  in  the  hnigs  of  syphilitic  children  chiefly  affect  tha 
connective  tissue  and  sumll  arteriea.    They  arc  fi)  a  roaud-celled 
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inftltration  and  proliferation  of  the  interlobular  ami  interalveolar 
connective  tiM.stie,  ori^iniLting  in  tho  cetliilar  tissue  arouni}  Uie 
bronchi,  und  IcimIIii^  to  mitrkcd  tbickeuiug  of  the  framework  of  the 
liin^.  {ij)  An  isolated  perivascnlar  ct-ll  [iroliferfttion.  which  begius 
jtrouiid  the  siimll  arterieiir  and  is  accompanit^d  by  changes  in  the 
tunica  intiuia  llloebaingcr).  Uotb  tht  periarterial  aud  poribron- 
ehia!  i^riimilations  may  occur  ns  separate  nothiles  or  nodc-liko 
foci;  or  they  may  be  diffused  over  large  portions  of  the  luiiffs.  A 
wtU-markeJ  desciiiaination  of  the  alvi-olar  und  bronchial  epithelimn 
is  almost  always  presi'iit,  but  U  is  quite  a  aecoiidary  |ii-oceS9. 

In  the  Hccoiint  hero  given  of  the  pnlmonary  changes  fonntl  in 
hereditary  sypbili»  the  descriptioiia  of  Heller,'  Spaundis.'and  Uocb- 
sinRtT  have  licen  followeil,  aud  to  those  uutliors  the  writer  desires 
to  iick!i{>w!p<l;it'  his  inilebtr»dnpsp. 

Association  of  congenital  syphiHa  and  pulmo- 
nary tuberouloais.  Sjiiliilis.  by  loweiioy  the  resisting  power 
of  thi^  individual,  may  preiBspnsoto  tuberculosis  :  and  it  JiaK  recently 
h'en  sliown  Ijy  Uoclisinxc'r-Mhat  the-  nrus  of  nyphilia  and  tuber- 
i-ulosih  may  Iji-  jointly  transmitted  from  parent  to  offspring. 

This  obHervation  is  of  iniicli  im\'{>rlaiice,  and  tliraWH  a  new 
li;fbt  upon  the  nature  of  the  pulmcmary  le>iioiiH  found  in  infants  the 
subjects  uf  coij^eniial  syphilis,  It  Una  ufteii  hitherto  been  assumed, 
on  evidence  wnicb  is  now  pro\eil  to  be  insufficient,  that  such  lesiontt 
are  of  syphilitic  origin,  whereas  it  ia  clear  that  they  may  be  due  to 
an  asaociiiLed  tubercular  infection. 

In  lliree  infants  ftulferinj^'  from  congenital  syphilis,  and  presenting 
symptoms  of  iiifillnitiun  of  the  Uul^'s,  tin;  pulmonary  disease  was 
found  fiost-inortem  to  be  due  to  tiiberc-dosis  and  not  to  syphilie. 
Tuliercle  iiacilli  were  found  in  the  hnigs  in  all  tlie  cases. 

The  lirst  case  was  obt^en-ed  In  IHOI  in  a  child  not  quite  three 
weeks  old;  the  second  in  1891  in  a  child  twenty-four  days  old; 
the  third  in  iHiiH  in  a  child  eleven  weeks  old. 

Cask  [.— .Vntia  IS.,  a-t.  nearly  three  \seeks.  The  parents  tad 
Wen  married  nine  vears.  The  father  acijuired  syphilis  shortly 
before  marriage.  The  niollier  died  frojn  pnlmonary  tuberculoaia 
three  nionihn  after  the  birth  of  the  child,  Tlic  first  and  i^eoond 
children 'if  the  niarria^'G  wen^  'ttillhorn  ;  tlie  rbird  and  fourth  died 
during;  tlu*  first  week;  the  fifth  asnl  sixth  were  living,  agea  four 
vears  and  two  viars  respectively.  The  case  of  the  seventh  child  ia 
liere  described.  Kr;>m  ibe  ttuie  of  birth  she  was  sickly  and  suffered 
froni  nasal  obstruction.  <nulHi's.  and  dyapncea.  Kales  were  present 
in  the  chest.  At  the  end  of  the  Mccond  week  a  bullous  eruption  ap- 
peai'ed  on  the  natef*.  Tlje  chihl  presented  all  the  ordinary  external 
si^'ns  of  cunijeuital  .•^ypbiiis,  and  was  shown  at  the  Vienna  Oermato- 
logical  Society  as  a  case  of  ^mniatous  disease  of  the  viscom. 

■  IlHler.  '  Ui^  I.un>,'t  tii-rki'Ltiikun^cii  boi  angtborener   Syphilis,'  Deutaeh. 
Archil  J  filin.  Mfti.  It.l.  xlii.  S.  UV.  1mm8. 

1  SpKiui'lifi.  '  Ueber  funi^iiitale    Luitttailitjphili!^.'    Inaugural   Dianertatiott, 

Fraibcnc.  i«HI. 

•  Hoctn^inger,  Wirtut  Mrd.  lilait.  Nos.  20,  il,  Jh'M. 
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Oq  examination  uf  the  ubest  theru  woh  marked  diilneHH  on  llit- 
left  side  from  the  angle  of  the  scopulii  downward-^,  with  broucbial 
breathing  over  the  doll  area.  The  refipiratory  murmur  was  harsh 
over  both  luntrs,  with  rhouchi  juid  coarse  nWw.  Tht;  Hpleeii  vrns 
enormouslv  enhirgeil,  extcuditi^  &^  low  as  the  anterior  superior 
spine  of  the  ihuni ;  the  liver  could  be  fplt  four  fingvra'  breadth 
below  the  costal  margin,  it  was  haril  and  the  edge  was  roinided. 
The  diagnosis  was  pnlnionary  and  viseyral  syphilis.  Meromiftl 
treatment  was  preacribed.  The  child  (IlhI  on  the  thirty-tiriKt  day 
after  birth.  (>a  poHt- mortem  exuniirmticu  the  internal  organs 
were  found  extensively  inftltrated  u-itb  tubercle.  lioth  hinjis 
nliowed  tiiberclee  varying  in  wi'/.e  [mm  a  miliary  granulation  to  a 
walnut.  A  nodale  as  large  aH  a  hen's  egg  occiipiLtl  the  right  niiddk- 
lobo.  The  left  lobe  of  the  hver  was  ahiio^^t  onnipletcly  ri-placed  Viy 
a  caseous  norlnle;  numerous  tubercles  studdcil  the  right  lobe.  The 
a^een  vaa  enlarged  to  nearly  four  Ciniefl  it^  normal  »ize  and  ron- 
tained  eiuiikr  de|>osit.s.  Tuhjercles  were  also  present  in  the  kidney, 
pericanlhim,  niui  peritoneum.  '['he  mesenteric  and  bronchial 
^landa  were  enonuoiisly  enlargt-d,  and  in  nmny  pliiceii  eaaeoiH. 
Tubercle  bacilli  were  present  in  all  the  lesions.  None  of  the  lesions 
in  the  internal  organs  were  of  syphilitiic  origin. 

Cask  11.-  Victoria  S,.  twenty-four  days  old.  The  mother  had 
previously  brought  three  chlldrfii  siifTeriiig  from  congenital  s\iihilis 
to  the  same  clinic.  She  had  previously  stated  that  she  bad  not 
ha^l  syphilis.  Nothing  was  known  nf  the  father,  and  it  is  not 
certain  that  citbt'r  parent  was  tuberculous.  Tht  cliil<l  bad  ^nutllcs 
and  presented  all  the  cliaractfristic  appt-arances  of  cnngenital 
aypUilis.  Thert  was  a  conlhw-ut  pii[Hilnr  .'Syphilitic  eruption  on 
the  nates  and  eitiewhere.  The  [>ercii»isii)u  ndle  ovcv  the  left  lung 
vnui  dull  and  the  tireatluTi'*  hronchinl,  with  con.'^nnatinK  nileH. 
The  spleen  was  slightly,  aatl  the  liver  mnrkt-dly,  enlarged.  The 
temperature  was  normal.     Merumijil  treutmcut  w«s  ordered. 

The  patir-nt  was  shown  at  the  Vienna  Deinnatolngical  Society  as 
a  case  of  syphilitic  pemphigus  and  .syphilitic  pUL-unionia.  The  child 
died  on  the  thirty-eightli  day. 

On  pnat-mortetii  examination  the  left  Inwer  lobe  was  solid  finni 
fCreyish-white  infiltration.  There  was  acute  catarrh  of  the  br'inchi 
of  the  left  upiHT  lobe  and  thrniiyliout  thu  right  hnig.  also  of  the 
larynx  and  trachea.  The  niediastinul  and  bronchial  glands  wern 
enlarged,  but  not  ohvionsly  casn'ous.  The  liver  was  large,  reddish 
brown,  somewhat  indurated  and  with  rounded  margin.  On  luicro- 
rtcopieal  examination  of  the  lungs  cnhllueni,  penlirnnchial  and 
Ijenvaseular  tuber<:uIosis  was  fout)d,  with  tubercle  hacilli,  In  the 
liver  recent  interstitial  iiiHammutiini  was  present,  with  fatty  de 
generation  of  the  hver  celts.  No  tr.tce  of  tnlicrculous  lesions  were 
found  in  any  other  orguti  than  the  lungs. 

Cask  111.  Auguste  O.,  eleven  wi-ek-*old.  'I'fie  mother,  let.  28, 
was  suifering  from  pulmonary  tu'ifircijloais.  She  Imd  had  tive 
ille.gilimate  cliildren,  and  denied  hiL\ing  iiad  syphilis.  Nothing 
was  knonii  of  the  father.     The  chilil  presenter!  the  characterisuc 
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appeamnoos  of  congenital  syphilis,  and  had  snufflea  and  a  syphilitic 
rash  on  the  huttocKB.  The  rash  appeared  during  the  third  weok. 
The  child  had  HufTered  froiu  cou({1l  since  it  was  five  weeks  old. 
There  was  doubtful  dulness  over  the  vigbt  lower  lobo.  with  bronchial 
hmathing  and  abundant  raoiat  nllea.  Tha  livor  was  Viery  large 
ami  hard,  with  rouudt^d  t-dge.  The  wplwii  extended  four  fingers' 
breadth  below  the  costal  margin.  The  temperuture  was  normal. 
Mercurial  inuiictioii  was  onU-red.  The  child  died  aged  sixtwn 
weeks. 

Post-mortem.— Tho  right  lower  lobe  was  solid  from  a  homo- 
genooua, greyish-white  infiltration.  Greyish-rod  and  yeltowtuberclcs 
were  diaaeminated  throughout  the  upper  lobe.  The  lower  half  of 
the  left  lower  lobe  was  collapsed.  The  bronchial  glauda  were 
efilarged  and  caseation  was  conimenciug.  The  liver  was  fatty  and 
slightly  granular.  In  the  portal  fi»Biire  there  was  a  caaeoiis  lym- 
phatic ghmd  the  si/.e  of  a  htiT'.el  nut.  The  mesenteric  glands  were 
caseous.  Tlic  spleen  contained  a  large  caseous  nodule.  Micro- 
scopic exami nation  showed  the  characteristic  .^igtia  of  'chronic 
tuberculous  broncbo-pncumonia.  tuberculosis  of  the  spleen  and 
Tneeenteric  glands,  and  i^yphilitic  interstitial  inflammation  of  the 
liver,  with  well -developed  iiiflaiumation  of  the  vesseln.' 

li  is  clear  from  the  perusal  of  these  case^  that  it  will  be  ueces- 
sary  in  future,  even  when  the  evidence  of  syphili'i  in  the  foetus  is 
nrnhmbted,  to  examine  carefully  for  tubercle  bacilli  before  a  pul- 
monary lesion  is  attribute*!  to  syphihs. 

Acquired  syphilis. — To  present  a  tnistworthy  account  of 
the  morbid  anatomy  of  acc}uired  syphilia  of  the  lungs  ia  a  far  more 
dilticuU  ta^k  than  that  just  attempted.  In  considering  a  matter  uf 
such  uncertainty  we  have  preferred  to  rely  upon  evidence  which  is 
at  hand  and  may  be  put  to  the  test,  rather  than  upon  that  to  be 
found  in  the  literature  of  a  period  when,  owing  to  the  absence  of 
any  certain  U-st  for  tuberculosis,  tbe  difhculty  of  dii^tiuguishing 
between  the  pulmonary  lesions  of  tnbercle  and  S}-philis  was  almost 
inmuperable. 

A  study  of  the  s]>e^imens  of  pnhuonary  syphilis  contained  in 
the  London  museums  shows  tliat  the  possibility  of  the  changes 
beuig  due  to  tuberele  was  in  nearly  uU  cases  carefully  considered. 
Tbese  specimens  and  tbe  records  connected  with  them  probably 
eonstitute  the  iuo.st  trustwurthy  evidence  nn  which  to  bane  a 
description  of  the  morbid  anatomy  of  the  accpilred  disease,  and,  as 
will  he  seen  hereafter,  they  bave  been  fully  utilised. 

Pathology  and  morbid  anatomy.  Bronchial  catarrh 
may  occur  oa  a  manifesttUion  of  the  secondary  stage  of  syphilia, 
and  pOBsibJy  also  of  the  perind  of  incnbatiun  (Walahe).  The  fact 
that  broneliilis,  occurring  without  obWous  caus*t  in  syphilitic  suh- 
j(}cl8,  may  be  greatly  alleviated  or  cured  by  the  administration  of 
mercury  is  ptrongly  in  favour  of  thia  view.  In  tbe  late  st-eondary 
and  tertiary  staues  >tuiimiatou8  inliliration  of  tbe  subumcona  tiaane 
uf  the  tracbea  and  bronchi  is  not  infrequent,  and  may  be  followed 
by  the  formation  of  tibrous  tissue  which,  subsequently  undergoing 
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cicalrJHution.  produces  stenosiH,  one  of  the  mottt  chaiucterlHlic 
sypliilicic  lesions  in  the  main  bronchi. 

No  iletiiiite  statement  can  be  vaaAe  aa  to  the  most  common 
IKriod  of  the  occurreuct-  of  f^umma  ia  the  hin(,'.H  ;  caae^  of  whicli 
thi'  rea!  nature  oonW  not  Ytf  donbtert  have  btin  recorded  as  early  as 
two  years  and  as  late  as  twenty  years  after  infretion. 

The  pulraonitry  lesions  of  acquired  syphilis  belong  chietly  to  the 
late  lertin.r%"  i^uv^c  of  that  tiisea^i-. 

A.  Gumma. — ^Guimnaia  may  occur  either  sJn^'ly  or  in  numbers, 
und  may  vary  in  size  from  that  of  a  hempsccd  or  a  hazel  nut  to 
that  of  ft  hen's  e{?g,  but  tlie  latter  sizf  ifi  of  rare  nocurrence.  A 
gumma  may  be  found  in  any  part  of  the  Iuiik',  but  ninre  commonly 
within  it3  substance  than  upon  the  surface ;  und  more  often  about 
the  root,  near  the  Iar*»e  vessels  and  bronchi,  than  i-S^fwherf.  'I'hp 
lower  lobeB  are  perhaps  more  often  affected  tlian  the  upper. 

A  ^mma  ia  rarely  seen  in  the  very  early  atnm;  of  whid]  alone 
the  name  is  in  aity  sense  descriptive ;  but  it  is  said  then  to 
present  a  gelatinous  or  ghttinims  appearaitcf,  thus  resembling'  a 
fflmiUir  growth  in  the  liver.  At  a  later  stage  it  i;*  nf  a  grey  colour. 
tinged  with  various  shades  of  rcd^  white,  ur  yellow,  and  presents  on 
rteotion  a  rfniontb  and  seini-tranHparent  appeanince.  At  a  utill  later 
period  a  gumma  funn^  11  well-defined  nodule  of  a  yellowii<]i  c-nhiur, 
firm  and  dry.  InHammatory  change^  in  ilie  surrounding  lung  may 
leHil  to  the  productioij  of  a  wfdl-marked  fibrous  capsule,  but  this 
may  be  absent.  The  ^'umma  may  tin-ak  down,  and  its  coutentK 
having  been  dischaiKed.  an  irregular  eiL\ity  may  risult ;  but  this 
is,  both  absolutely  ami  aluo  in  comparison  with  the  occurrence  of  a 
)4imilar  change  in  cafleoim  tubercular  muHses,  very  rare. 

The  chief  difference  between  a  gumma  of  the  skhi.  fui'  example, 
and  one  of  the  Iniig,  is  that  whilst  the  former  tends  towards  necro,>;is, 
the  latter  tonda  to  be  tranafonued  into  a  niaaa  of  scar  lisijjue,  the 
contraction  of  which  causes  piu^kering  of  the  siirroiniding  tung  iitid 
overlying  pleura.  By  the  deposition  of  lime  Halts  a  gunnne,  may 
become  calcareous. 

In  histological  .structure  a  gumma  of  the  lung  does  not  differ 
esst-ntially  from  a  similar  growth  elf^ewhere.  In  ilif  eiirly  r^tatre  it 
if)  Keen  to  uonsint  of  a  gratmlation  tissue  composed  of  small  coIIh 
about  3,iVjfi  im^h  in  diameter,  arrangtd  eoncenli'icully  around  the 
sheath  of  the  small  vearteis,  and  in  soihr  cases  luxninrl  tlit-  sniull 
bronchi.  At  a  later  stage  the  rjodulf  beeonien  opaque  in  tlieeentre, 
and  its  cellular  structure  can  no  lon;;L-r  liu  re<-oi,'iiised  ;  but  fatty 
and  alburainona  granules  are  rn-on  instead  in  the  meshes  of  a  donst- 
fibrous  stroma.  Finally  it  becotiies  convt-rted  into  a  niaaa  of  dense 
cicatricial  tissue.  A  giniinm.  may  form  a  centrt-  from  which  a 
umall-celled  growth  may  infiUrnte  tlu^  aurroundinj,'  iissue.sprt-sidin^' 
chiefly  aloMj?  the  brouL-biules. 

The  walls  of  the  neighbouring  alveoli  are  wlso  intUtnited  wiili 
RtnaU  cella  ;  and  the  alveolar  8pitce.s  contain  tntliLnntiatory  [irnduets, 
due  either  to  epithelial  proliferation  or  to  the  presence  of  cells  of  a 
character  similar  to  those  constitir.ijig  the  nodular  niii.-ses  already 
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(leacriljcd.    Giant  ctillfl  ai-e  occaaionally  present,  but  are  not  aa 

cliarattcriatio  a  fcatarc  of  fjQiiima  aa  of  tubercle. 

Acconling  to  Mr.  Crumcilraaii '  the  i*»«ential  procesa  in  the  pro- 
cluciiun  of  a  (iiunitia  icj  tlie  Iuuk  i»  ti  pnfumouia  vvLtb  l)bniiuu» 
oxudutiou.  aocompained  by  libroiis  cbango  in  tbe  aivtoiar  walls, 
the  whole  HubHequpntlv  untlargoing  caaeation.  The  first  step  in 
the  prut:^ss  is  bitatt'd  lu  be  a  hyaline  (kf^jeuc ration  of  tbo  capiUatieti 
of  llif  artecte<l  an^a  ;  this  is  followed  by  atrophy  of  the  alveolar  walU. 
The  alveoli  hecomr  difitcudrd  with  large  pak*  epithelial  cells  and 
fibrin;  the  tielU  nUo  unciergo  thin  hyaline  degeneration,  forming' 
smooth  boiiiuH  staininK  with  euain.  and  varyiuj?  ia  size  from  oue-balf 
the  diameter  of  a  rod-b!ood  corpuaclo  np  to  that  of  a  large  epithelial 
c-t^ll.  The  capillarieH  become  converted  into  ri>;id  tubed,  and  their 
lumeii  is  much  narrowed.  Similar  changes  occur  iu  the  small 
veins  and  arteries.  Immediately  arotmd  the  bronchi  and  arteries 
there  is  a  forniiitinn  of  ■connective  tiH.sue,  and  here  the  alveolar 
walls  show  much  ljhicki;niuK  and  cautain  many  small  round  cells. 

The  whole:  of  the  structures  thus  altered  tend  tn  mulergo 
necrosis,  and  when  that  chan>:^e  is  complete  a  caseoub- looking  mass 
a'auUn. 

The  following;  descriptions  of  specimeas  in  the  Museum  of 
Ciiiys  fldsjiital  well  ilhwtrate  the  appearances  presented  by  gum- 
mala  in  thu  liin<i:^.  It  will  he  ubserved  that  all  the  specimens  hore 
dn'scribod  were  removed  from  the  lungs  of  adults. 

No,  *2*»1.-  -A  portion  of  the  iipper  lobe  of  a  hmg  showing  on  the 
cut  surface  two  masses,  one  of  which  was  descrihi-d  in  the  recent 
state  a.s  '  consisting  of  a  circumscnbod  nodule  nf  a  timi,  yellowish, 
dry  substance,  correspomling  in  all  particulars  to  that  in  the  liver 
(a  gumma),  except  in  being  sumewhal  les^~  linn :  the  other  is 
softenmgi  brealcing  np.  and  in  prnccss  of  fonning  a  cavity.  His- 
tologically the  nodules  aie  seen  to  consist  of  fibroid  tissue,  with 
many  areas  of  caseation  and  a  few  giant  cells.' 

From  the  report  of  this  ease  by  Ih.  Wilks  the  following 
additional  particulars  hiivti  been  derived :  The  patient  was  a 
wiilor  let.  2!J.  No  histr»ry  was  obiaitied  ;  he  was  moribund  from 
laryngeal  obstruction  when  admitted,  and  there  was  profuse  ex- 
pectoration of  itiufus  ami  blood.  There  was  a  scar  in  the  groin, 
and  pliimosJM  finui  a  coiilracthig  sore  on  the  penis.  The  whole 
mucous  mouibiani-  of  tin-  laryn'^  and  traciiea  was  deeply  nlcerated, 
and  tlie  walls  thic-luned  by  an  inlilLr.itirm  nf  fibroas  tissue  into  the 
wibmiicou'j  structure.  pr»>duclng  great  induration,  The  tbyroid 
cartilage  was  bare  at  '.ini-  spot,  the  lymplmtic  glands  ui  the  neck 
were  enlargud. 

The  livar  contained  it  dozen  hard,  round,  librous  tumours — the 
largest  the  size  of  a  marble-  -yellowi^li  wiiitft,  tough,  and  of  leathery 
consistence,  dry.  and  emitting  no  juice  on  pres^^ure.  In  two  or 
three  the  circumfercnct  of  the  tumour  con^iisteil  of  a  translucent 
structure  ;  iiTid  ibis  wa;  evidently  llie  more  recent  formation,  Uie 

'  Councilman.  Jvhm  Hoi'/Hm  HofpUul  iiullrlin.  veil.  it.  Nn.  1 1,  1S91- 
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o|>a<(]ue  and  ^^ellow  parts  being  probably  tissue  undergoing  a  de* 
generative  change.  At  one  spot  a  deep  (Mcatritinl  appeirance  was 
produced  by  the  contraction  uf  a  ^roup  uf  these  ^inall  no<1tilBS. 

^[icrosL'opically  tbe  tiodiile»  coDsisteU  of  nucleated  fibres  and 
fibrous  tissue. 

N'd.  2.16.-  -The  lower  lobe  of  a  left  hin;f  from  a  male  imtteiU 
jHt.  27.  who  died  froni  erysipelas  of  t,he  larynx.  The  specimen 
shows  at  its  hinder  part  a  largre  yellowish  mass  partially  separated 
from  the  surrounding  tisHiie.  Smaller  nodules  are  setn  in  tlie 
adjacent  lung.  The  pleura  ovei"  the  t'liinuiii  is  much  thickene'I. 
liistoloyicrtlly  the  notlnle  consists  of  hhrous  tissuo  which  staiirs 
with  dirtifuUy.  There  were  many  gumniata  in  the  liver.  With 
the  exception  of  the  above  lesions  and  some  bronchitis  the  Iwiigs 
were  healthy.  There  was  a  chancrt  on  the  penis,  and  suppurating 
buboes. 

No.  25(1. — A  portion  of  Inng  Bhowiiitf  scattered  throufch  it 
several  small  masses  oE  irregular  shap»-.  yelbwish  in  colonr,  and 
firm  on  section.  These  masBes  ars  t':tsily  »(eparixbl(<  from  tlii; 
surrounding  lung,  which  ia  healllty.  Ilisiolugiralty  the  noJidtM 
show  a  central  area  of  caseous  material  surroiindofi  by  a  nanviw 
zone  of  fibrous  tissue,  in  which  are  iimny  ^raall  i"oiin<l  cells.  The 
liver  contained  11  single  gumma,  ami  wa^  in  u  coudiuon  of  ititfiiFju 
syphilitic  hepatitis.  There  wore  B<*veral  gunnnata  m  the  teste:^. 
From  a  male  patient  ipt.  M!',  who  had  siitfercd  from  cough  an'l 
dyspna-a  for  six  months.  He  was  admitted  for  hepatic  ascites  and 
sl'iglit  jaundice. 

The  following  specimen  from  the  samn  Museum  illustrates  thiL' 
appeai-ancea  presented  by  a  guunna  which  lias  undergone  fibrous 
transformation : 

No.  artH.^A  section  of  a  right  Inng.  From  a  man  let.  M(i, 
admitted  for  fracture  of  the  cervical  ^pine.  .\t  the  uppei"  part 
of  the  lower  lobe  is  a  circumscribed  patcli  of  Hlu'oid  material,  wii,h 
radiating  processes  extending  into  tin-  surrnimding  imhiioniiry 
tissue.  The  pleuni  over  il  is  much  tliickeiicd.  The  intei-lohar 
septum  is  thickened,  and  from  its  upper  portion  -Hiinilar  tine  fibroin 
strands  radiate  in:n  the  upper  lohf.  ))ther  portions  are  \ary 
eraphyseniittourt  (also  fibroid  iiiiil  pignieuli-di.  Nii  tidicrclc  was 
found  anywhere.  There  was  lurdaceoiis  disease  of  the  liver,  spleen, 
and  kidntyj^.  Moth  testes  were  good  specimens  of  syphilitir 
orchitis. 

The  following  description  of  a  specimen  in  the  Museum  of  St. 
(leorgp's  Hospital  illiistratns  a  corabiniition  nf  the  caaeons  and 
fibrous  stages  'i)f  a  gumma  :  ' 

'  Section  of  a  right  lung  near  the  root.  In  ihf  pnstprior  an<i 
upper  part  of  the  lower  lobe,  close  tn  tbe  spine,  there  is  an  ariu 
shcfwing  marked  fibrosis;  .situated  within  it  is  a  caseous  mass  thi- 
size  of  a  marble,  somewhat  loose.  The  overlying  pleura  is  nilluTen* 
and  thickem-d;  bands  of  thick  greyisli  fibrons  tissue  pass  iuwanN 

'  liolIcslDn,  U.  D..  f'ath.  Soc.  Tnim..  xlii.  50. 
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from  the  pluuru,  and  joining  with  I'ach  other  form  a  raeshwork.' 
No  tubcvck-  ill  an}'  organ;  surface  of  the  liver  soarn^d  from  peri- 
hepatitis. Large  caseou?  gumma  near  tlu;  portal  tisaiiro.  with 
amalUr  ones  in  its  noi/i^hhaurhood.  Liver  cirrhotic  and  lanlaci-ous. 
(rummata  in  hoth  testes.  From  a  niak'  patient  whit  contracted 
»y]>htH^  in  1HN4.  si\  years  previous  to  his  death.  In  IHHQ  ho 
suflfured  from  sjphiUtic  diseasi'  of  the  testes  and  soi'es  on  tht  iiRht 
elbow.     Death  was  due  to  nnprnia. 

B.  Lobular  or  broncho-pneumonia.— A  careful  reriev 
of  th(?  eviticncE-'  on  wliich  it  is  l>ehe\fil  th«i  iriHanimatnn*  clianges 
of  the  lobular  or  broncho  pneumunic  type  occur  &»  the  direct 
reRult  of  syphilis  iiiiprossL-s  one  with  the  conviction  that  many  of 
the  casen  described  i;i  the  pa»t  as  presei\ting  such  lesionR  were 
really  cases  of  tuberculosis. 

In  the  following  case.'  however,  such  a  pof^sibility  may  be 
flXoludfcL  It  will  ho  observed  tliat  the  palninnar)-  tetuons  were 
oeooutlar)'  to  niid  in  continuity  with  the  growth  of  large  gum- 
niata  in  tbr  liver  and  spleen.  The  specimen  is  in  St.  Oeorjte's 
HoMpit.il  Miiseuui. 

Left  Ituu}.-  The  lower  lobe  Ifi  deeply  couKestcd  and  partially 
consolidated  ;  the  con-iolidation  is  in  patches  as  in  catarrhal  pneu- 
monia. Soicie  of  these  ma^tses  appeared  purulent,  others  fattv  or 
caseous.  The  size  varied  from  3  nnii.  tu  )-,  inui. :  each  patch  or 
noHuIo  was  surrounded  by  a  deeply  congested  zone.  litghl  lumj. 
The  lower  lobe  presentfd  rhaugiHS  similar  to  the  aliove;  it  wa» 
fiilherent  to  the  diuphra^^iu.  throit^'h  which  a  lar^'e  ca^oous  guniiaa 
in  the  livi-r  had  L-Ktentlerl  into  the  lung.  At  the  upper  margin  of 
the  c-aseous  iua.ss  there  was  unich  fibrous  induration  and  exudative 
consolidation  of  tbo  pulmonary  tissue.  For  the  uiicroscopical 
changes,  which  are  given  in  great  detail,  the  reader  is  referred  to 
tlui  orij^'inal  article.  There  was  a  gunimatfms  mass  chiefly  in  ihe 
upper  part  of  the  right  lotie  nf  die  liver  niieusuriu^'  5i,  in.  by  4}  in., 
itiid  anotlui'  c>ccu[iying  the  nppt-r  third  of  the  spleen.  That  organ 
was  f^n-atly  eulargeii.  weit,'iiing  2  lb-;.  \\  o/.  Jioth  liver  and  spleori 
WL-ie  firuily  aillierent  to  the  diaphragm,  and  the  muxcular  tis.<<ue  of 
the  latter  whs  in  part  dystroyed  by  the  evii-nsion  tlirough  it  of  the 
guiinna  in  the  liver.  Th'-  -^peciiucn  was  taken  from  a  man  let.  4.4, 
who  eonlracled  syphilis  in  IHUI.  twenty-live  years  before  his  death. 
He  had  periostitiii  of  the  libia  in  1HL!4,  left  hemiplegia  in  IN71,  and 
again  in  Is7(!. 

C.  Fibroid  induration.  The  fullowhig  are  tlu-  more  im- 
portant chaii^'es  oi  tliii!  iiaturt-  which  havi.'  be4-n  attributed  to 
syphilid :  jir)  LhJckening  ixtendint^'  from  the  hilus  around  the 
hrojiclii  Mud  vessels;  (A)  isiuliiid  luasBes  of  fii)roid  tissue  in  various 
parts  of  the  lung  ;  (r)  dift'iise  chnn-^'CR  occupying  the  whole  or  the 
greater  purl  of  one  lung. 

The  niaikeil  tindt-ncy  td"  guninialous  lesions  to  spread  along  the 
vesselr-  and  bronchi  has  already  Jwn  referred  to. 

'   ^M^pinl■  ami  Si-lfr.  I'n'h.  Soc.  IN«n*.,  xlit.  141, 
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The  following  cAse  '  is  an  example  of  syphilitic  ftbroflis  itlus* 
trating  the  Brst  variety  of  this  lesion  : 

Woman  itt.  i>0.  Thrombosis  of  cerebral  artery  ;  hemiplegia. 
Pigmented  excavated  scars  on  left  le^,  due  to  old  syphilitic  ulcera- 
tion. Emphysema.  Liintju.  —R\K\ii  lower  lube  contained  a  deep 
depression  and  a  much  puckered  cicatrix  due  to  pigmented  fibroid 
bands  niTinin^  into  thti  lunp  tisatie.  No  oaapouR  or  calcareous 
nodules.  No  pleural  iwlhcsions.  Micruscopiatl  exaiiiinatwii.- — The 
fibroid  tissue  is  arranged  cliieHy  aromid  the  veasela  and  bronchi 
with  a  more  or  less  concpntric  disposition.  The  coftts  of  the 
vtvsels  are  much  tliickeiied.  There  is  a  small-celled  growth 
invading  the  alveolar  walls,  whioli  ari^-  also  much  thickened.  In 
places  the  cells  and  nuclei  art^  aggre^Lted  in  hoap»<. 

As  an  example  of  fibrosis  in  tlie  form  of  sciittered  areas  of 
uidaration,  the  foUo^ing  case  may  be  cited  from  the  sanm  source  : 

Woman  let.  iTt,  -Fi-actnre  of  cervical  fipine.  Pigmeiitud  and 
puckered  cicatrix  and  syphilitic  ulcers  on  left  ln'g.  Calcified  i^'umma 
in  the  liver,  lii^ht  inmj.  Upi>er  lobe  healthy.  Middle  lobe 
presented  in  the  centre  largo  irrt-gnlar  patche?«  fonned  by  radiating 
bands  of  fibroid  tissnt* ;  also  snialtcr  scattered  patches  nf  the  same 
nature:  the  hand  whitish,  not  pigmented.  One  patch  contains 
a  calcified  nodule.  No  pleural  adhesions.  Left  /i/h*/.=— Adhosions 
over  lower  lobe :  and  whitish,  puckered,  depressed  fibrnid  patches 
with  irregnUar  thickening  of  the  |)leura.  On  section  extensive 
fibroid  infiltration  ;  bands  appear  tn  run  into  the  lungs  from  the 
pieam.     Some  sntall  r<innd<-d  caseous  jwtchps  an*  also  prcisent. 

The  following  specimen  from  the  Sluseiun  of  Guy's  Hospital  ' 
illustrates  tin-  appoamnees  met  with  in  "  diffusf  syphilitic  librosi-- 
of  the  lungs.'  The  patient  was  a  man  a?t.  fi4.  who  had  suffered 
from  winter  cough  for  some  years. 

No.  'AtU.  -A  portion  of  a  right  lung  In  which  there  is  a  eon- 
sideratite  excess  of  fibroid  material  appearing  on  tht*  cut  surface  as 
a  delicate  network  traversing  the  fiiiliiionaiy  tissue  in  »11  directions. 
The  fibroid  chan^'p  is  loss  marked  at  the  apex  than  itt  the  base,  in 
which  latter  situation  many  of  the  air  vesicles  an^  dilated  ;  fiver  this 
area  the  pleura  is  slightly  thickened  and  is  adhereul.  The  dense 
fibroid  tissue  that  pervades  the  lung  shows,  scattered  through  it. 
numerous  collections  of  small  roirnd  cells  not  inidergniug  casefttion. 
No  giant  cells  are  present.  The  walls  of  the  small  arteries 
are  thickened.  One  or  t^vo  small  cavities  the  size  of  peas,  with 
soft  cjiseoHs  contents,  wer*!  situated  near  tlu;  root  of  the  right  lung, 
probably  softening  guniTuatu ;  no  tubercle  bacilli  could  be  found  in 
them.  The  condition  of  the  left  lung  resembled  that  of  thi?  right. 
The  liver  was  scarred  :  the  testes  were  fibroid.  Death  was  due  to 
bronchitis, 

D.  Changes  in  the  bronchial  glands  and  lym- 
phatics  of  the  lung. —In  a  c:;ir*e  of   syphilitic  disease  of  the 

'  Ore*- II tie  1(1.  Pnth.  Sor.  Tmitx.,  xsviii.  21(1. 
'  IVrry,  E.  C,  ihul.  xlii.  .i3. 
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liver,  langa,  dura  mater,  cranium,  and  stf-mum  recorded  by  Dr. 
Henuanu  Webor,'  the  brunchial  i^lauds  and  lyuipbulics  of  tbe  lung 
prtst'iiMul  tlif  following  appearances :  Tbe  broncbial  glanda  were 
much  enlarged — some-  being  tbe  she  of  a  pigeon's  eRg,  some  only 
that  of  a  bazL'l  nut.  From  the  greyish-white  section  of  tbe 
larger  glands,  whicli  were  rather  soft,  a  creamy  Hoid  oxnded, 
conHixtLiig  of  fat  globules,  granular  corpuscles,  and  au  abundance 
of  large  ceU^  in  a  condicion  of  fatty  degeneration.  Tbe  less 
eaUrged  glftnds  were  harder,  their  sections  offered  a  tnarbled 
appearance,  large  white  patches,  almost  like  bacon,  being  inter- 
spersed viiih  ;jreyish-red,  very  vaacular  tissue.  No  juice  exuded 
spoutautioiii^ly  or  could  be  aqueexed  from  tbe  section.  Large 
nuclei  and  nucleated  cells  were  the  principal  microscopical  elements, 
vnth  a  very  small  proportion  of  fibres  thickly  stmlded  with  nuclei. 
The  lymphatics  leading  firom  the  lungs  to  the  enlarged  glands  were 
dilated  and  their  ramifications  on  tbe  surface  and  tliroughout 
the  lungs  wtre  dislendL-d  with  creamy  fluid. 

A  similar  appeiirance  is  dtscribt;d  in  the  case  of  Drs.  Del^pine 
and  Sisley  already  quoted.  '  Inimciliately  tmder  tlie  pleura  there 
WHS  a  network  composed  of  ramified  tracks.  The  appearance 
suggested  lyiiiphalics  distended  with  cells  or  some  fatty  products.' 
The  lymphatics  of  the  subserous  layer  of  tbe  pleura  were  con- 
siderably enlarged  over  areas  corresponiling  to  the  yellow  patches 
(?  of  Gyiiliilitie  broucbo-piieuiuunia)  within  the  lung. 

Dr.  Weber  rejects  the  view  that  the  broncbial  glands  were 
first  aflfecti'd  by  the  syphilitic  virus,  and  that  the  engorgement  of  tbe 
pnlmonary  lymphatics  resulted  from  obstruction  to  the  passage  of 
ibe  lymph. 

K.  A  progressive  destructive  disease,  the  so-called 
'syphilitic  phthisis.' 

It  ajiptflr;*  to  the  writer  that  the  question  of  the  existence  of  a 
syphilitic  lesion  of  the  a)>ove  nature  can  only  be  settled  by  a  careful 
study  of  cases  which  fultil  the  following  conditions : 

(i)  The  cases  must  be  complete — that  is.  the  symptoms  observed 
during  life  must  be  cunsidered  in  connection  with  the  lesions  dis- 
covered on  post-mortem  examination. 

(ii)  Tbe  evidencf  of  syphilitic  inEsctioii  must  be  undoubted. 

(iii)  H^peiiled  examinatiouH  of  tbe  sputum  must  have  been 
made,  and  tubercle  bacilli  have  bein  invarinbly  abseni,  and  tbe 
absence  of  tubercle  from  the  lungs  (as  the  eauae  of  the  lesions) 
must  be  proved  by  posl-iiuutfui  examination. 

(iv|  Syphilitic  h'^tons  iihaut  the  nature  of  which  there  can  be 
no  doubt  iinist  be  found  in  other  organs. 

It  is  from  such  evidence  alone  that  we  can  hopL-  to  construct 
the  clinical  histary  and  morbid  auutomy  of  advanced  syphilitic 
disease  of  the  lungs. 

The  fallowing  cases  illustrate  tlus  variety  of  the  disease : 

Case  I.     L'hailes  N-.  «et.  »H,  bricklav.r.     hi  inm  he  suffered 
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from  cough,  wilh  expectoration  and  pain  on  tUe  ]t>ft  side  of  the 
oiiefit-  In  IHUH  he  had  ni{>ht  sweats  and  djKpnma.  He  has  not 
lost  weight,  and.  beyond  nn  OLcaitioniil  streak  of  bluod  in  the 
spntuui,  there  htis  been  no  hrcmoptysis.  From  -lanitary  to  May 
lHi)4  he  was  an  in-pauent  of  the  Bronipton  Hospital,  umler  the 
care  of  Dr.  Milt^^hell  Bruce ;  the  dia^no^siH  then  recorded  was 
'  Syphilis '?),  tracheal  stenosis,  chronic  bronchieil  catarrhs  iiidiira 
lion  of  the  left  upper  lobe  and  of  the  left  haxt!  with  phuiral  adhesions 
over  tlmt  area.  Cieatrittation  of  the  .soft  [lahLlc  aud  udht^sioi]  of 
the  right  postt-rior  pillar  of  the  fauces  to  the  h«ck  of  the  phiiryiix.' 
There  were  no  kia<i]]i  in  the  sputnra.  He  contimieti  fnirly  well 
until  Octol»er  lHi)4,  when  ho  expectorated  a  hirKf  (luantity  of 
offensive  purulent  material  for  two  consecutive  duy-.  Cou^jh  was 
very  severest  this  period.  His  health  subsequentty  improved,  and 
remained  so  until  Fehniary  20,  18S*n  ;  when  in  the  rourse  of  a  few 
days  he  brought  up  about  a  quai't  of  blood -atained  spututn. 
Hemorrhage  then  ceaseil  and  dyspncca  diniinisheii  On  March  ^ 
cough  and  dyppncea  increarted  and  he  becaniM  -^t-riouHly  ill,  with 
constant  headuche  and  flight  delirium.  (Kdoma  uf  the  feet  sub- 
sequently supervened.  t>n  Mfircb  10.  lH£).f»„  be  was  admitted  lo 
the  lJrompt4ii]  Hospital  under  the  care  of  l)r.  Perc-y  Kidd.  (hi 
admission  he  was  reported  to  be  fairly  well  nourished ;  t*lridor 
marked  ;  cough  severe.  Right  lung  resfmant  everywhere  ;  breath 
Bounds  much  e\a^rgerated.  expiration  prnlonf^ed.  Loud  hoarse 
inspiratory  and  expmitory  stridor  all  o^er  tlie  Uiua;  sibiUint 
rhonciii  general,  Lvjt  htiuj.  Kxpiinsiou  much  dijiiiiii^lu-d  ;  reso- 
nance much  iinpain-d,  front  and  back  ;  breath  -inimdH  weak  ;  expirn- 
tion  prolonjjed  :  fine  crackliiig  riUes  over  the  whule  of  lunj,' ;  voeal 
fremitus  and  resonance  diminished.  Expectoration  profuse  and 
difficult  l4)  expel.  No  luhercle  hacilh  found.  Temperature  !»1)^  F. 
It  varied  between  that  point  and  llti"  F,  during' llie  time  the  patient 
was  in  hospital.  The  ilyBpnu-a  Ki^ftdually  incrtasod  and  death 
occurred  on  April  10. 

Piist-jfiortcm.-  Scars  on  tongue,  f?lanH  penis,  and  scrotum : 
and  adliesion  of  skin  ttj  left  Lewtis.  Marked  thii-kenin^  of  the 
right  tibia.  Larynx  nnrmal.  Trachea  narrowed  at  tin-  lower 
end.  liecent  ulceration  front  cricoid  downwards  for  two  inches: 
below  this,  down  to  point  of  bifiircaiion.  Lhtn'e  waa  extensive 
scarring  of  the  eartila(,'iniais  porticin  ;  iind  also  ai  its  line  of 
junction  with  the  powterjor  wall.  The  suhmucbus  tissue  was 
extremely  thickened,  ("artiluj^-es  bare  in  several  places.  The  main 
bronchi  were  nuirh  -icaired  anil  shewed  (.xtreiue  narrnwiiig,  The 
bronchus  to  the  left  upper  lobe  was  ihipermeable  to  a  probe.  Itiijhl 
/«»!{/.— Old  pleural  adhisions  over  the  upper  lobe,  rcci-ut  pleurisy 
with  effusion  at  the  base.  iMnpliVf^enja,  wnth  ru-tienlar  fibrosis 
©spooially  around  bnuu-hioles.  Deep  in  the  upper  lobe  at  the  edj^e 
of  one  of  the  main  bronchi  there  wu;-  a  larj^e  black  fibroid  muss, 
with  fibroid  radiation  into  tlie  snrroundinj^'  tissue  ;  in  other  piirts  twn 
small,  hard,  raised  masses,  one  with  librous  strnnds  ruiniin^r  up  to 
it.    Base  soliri  from  brotielio  pneumonia.    Noii]»]je!iraneeof  tubercle 
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Left  luruj. — T'ppcr  lolw  estremely  (JuntrRctfd.cunlamin^  no  normal 

tissue.     It  con^ihtcd  of  liccply  pi^iucutL-il   biucliidh-^c)-    fibroOB 


Fir.    1[;J.-  ClUM.tS    IN    TMt     hvS<i    hKmXlJAllV     Tti    STI'ltn.ITIC    STIXOiBW 

111'  TiiK  TiucitKA  ASH  TtL\is  BuoNcm 

■i,(M>U)i>i:iii«lt>o  I'lilnrti'euiviit  til  lovfT  liiW.  u'ljlr)!  fi'>rn)>>  c)i''i)|<'S  of  tliif  InnK  :  ft.  tlwoen- 
tractollrft  upfvr  Ivlw  :  r.  uiTiE)  in  thv  txwcr  I»Ik-.  witb<lil»t«il  bnnichi  In  lu  ooKbbMv- 
liiHxL    Till-  i-lLaiiKim  111  tcai-Ti'iu  ami  lirum'til  In  tlil*  cniv  itn.-  •hi>^*ii  lii  tiff,  46,  p.  Tt> 


tissne  siin-oundiiig  the  opeiiingi»  of  lironchinl  tuIvSH,  and  bronchi-^^ 
uct&sis.     At  tbe  centrii  tltorf  was  a.  smooth- walk'd  oavity  ftboat  ib^^| 
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sixe  of  a  small  chestnut  iiiio  whicb  s.  brunclmsopenecl.  No  appear- 
uicti  of  tubercle.  Lower  lobo. — HmphyHematouft,  with  reticular 
Ubrosis  along  the  tuar^^m  and  at  the  base.  Brouchi  dilated,  btit 
not  to  a  markftl  degree.  .About  the  centre  point  of  the  outer 
iiiargiD  there  wiu^  a  Hiiiall  nodule,  probably  a  guiuina,  white  and 
finii,  and  surrounded  by  a  pit.'riK'ntc(l  fibrous  capaule.  Theextrciuo 
base  conBiRted  of  indurated  fibrous  tissue  extt^nding  fi"om  the  pleura 
to  a  cavity,  the  tiii/.e  of  a  marble,  into  wbicli  a  small  bronclmm 
opened.  From  this  cavity  fine  fibrous  bands  rwliiited  in  all  direc- 
tious,  producing  extRnaive  fihrosi-'t  nf  the  siirronndinc  Iiinf:;.  I'eri- 
bepatic  and  splenic  wlheHiuns.  Liver  .^^carred  and  niiliiieK.  Spleen 
contained  several  calcarcoas  inasscH  surrouniied  by  a  fibrous  cap- 
sule.    Tfistee  fibi-nuH. 

Case  IL -K.  I>..  *t.  SO;  Loaclinmn,  The  family  liistory  iu 
iiuiinportaut.  At  the  age  of  IH  \w  had  &  sore  tui  the  pcniB,  for 
wliich  he  was  trou-ted  for  several  months  with  medicine  and  a 
lotion.  In  1H{K)  he  became  an  outpatient  under  the  care  of  Dr. 
Fowler  at  the  Broinpton  Hospital;  lie  was  suffering  from  cough 
and  expectoration,  which  continued.  There  was  an  enlarged  gland 
at  the  lower  part  of  the  neiik  on  the  right  side,  dnlnese  nt  t)iG 
right  apex,  with  feeble  breath  sounds  and  bromhiiil  breathing  iu 
the  right  Bupntspinons  fossa.  The  liver  was  large,  nodular,  and 
very  tender.  He  took  iodide  of  potaHSiinn  in  gra<iuitlly  intTeasing 
■loses  and  obt£.iued  uome  relief.  He  wa.s  ^ubseijui'utly  an  out- 
patient at  the  Middlesex  Hospital.  In  March  W.m  he  caught  a 
severe  cold,  but  remained  at  work.  In  the  following  April  lie 
noticed  u?dema  of  ihe  lege  and  scrotum.  H*'  was  admitted  into 
Middlesex  Hospital,  under  Dr.  I'ayley.  on  Muy  13,  l»'M.  He  was 
pale  and  emaciated,  the  legs  and  Hcrotum  were  u-deinatous.  He 
had  Iroubleaome  cough,  accompanied  by  the  t-xpectoration  of  large 
(]iiantitietii  of  oxtrenieiy  fcetid  pus.    The  brealh  was  fo  tid. 

Physiral  nigriK.  Kxpansioii  deficient  on  right  flide.  Rela- 
tive duhiesa  at  right  apex  front  and  back,  breatli  sounds  feeble 
over  dull  area.  Ahsohitc  dulnese  from  level  of  fifth  interspace  in 
nipple  line  and  in  liixilla  to  husie  ;  helgind  from  angle  uf  scapula  to 
base.  Vocal  fruniitu.s  jind  re.'tonance  diminished,  an<l  breath  sound.>4 
scarcely  audible  over  dull  area.  Left  side  normal.  Xo  displn.ce- 
ntent  of  heart.  Hepatic  region  jn'oniinent,  Liver  dulnesm  extendi-d 
tliree  inches  Iteluw  the  costal  arch  in  right  mitmniary  line  iitul 
almost  to  umbilicuB  in  middle  Uuo.  Liver  somewhat  soft  und 
clastic. 

Urine,  sp.  gr.  1004,  nentnl,  contained  albumin  and  fatty  casts. 
The  expectoration  consisted  of  frothy  grei-niHli  pus,  forming  tliick 
masses  in  a  watory  titiid.     It  contained  no  tuben  le  bacilli. 

J/ar/  17.— TIu-  cheat  was  explored  in  the  axillary  and  sub- 
mammary region.  No  pus  was  found.  Mai/  10.  Liver  exposed 
by  incision  belnw  cn^ital  arch,  and  a  deprf^sed  cicatrix  seen.  The 
expectoration  cuntinue<j  copious,  green,  and  fu-tid.  Absolute 
dulness  appeared  over  whole  of  right  side  up  to  clavicle,  with 
amphoric  breathing  and  pectoriloquy  l>eIow  the  clavicle.  June  15.^ 
Ofi'enaive  pus  was  evacuated  through  a  cannula  inserted  in  third 
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ri^ht  interspace  in  inid-axillary  line :  a  jmrtion  of  the  fourth  rib 
res«ctcJ,  lung  incised,  more  pos  evucuiiU--(l.  drtkiiiugt^  lube  iuserteil. 
Jmu'  ly  and  20.  — HiomoiThRjjp  from  woiiiui.     June  21.  — Ueath. 

Autopstf.  Affstract  of  notes. — Olil  ayphilitic  scar  in  trache*. 
six  rings  above  bifurcation,  more  rt-ccnt  st-ar  at  bifurcation,  pro- 
duciiif;  sU'noj'is  of  the  main  l>rnnpbi  to  tlie  ri^'ht  upper  and  low«r 
lobes.  One  branchial  inland  enlarged.  Pleura  over  ri;;ht  lower  lobe 
adherent  and  luucb  thickened,  iironclii  muudi  tiilat*^!  bcvond  tlie 
site  of  fitenot^is.  At  the  hn^o  nf  the  upper  lobe  were  two  large 
irregular  ca\'itie5  with  sinnons  oiitlines  communicating  with  larj^e 
bronchi,  lined  by  a  distinct  membrane  and  containing  .^loughj 
por  i'lus  of  luuK  tissue.  The  uuleriur  cavity  had  been  o[>eued  br 
the  incision.  The  section  of  the  luns  wns  smooth  und  presented  a 
finely  spe<;kled  yellow  appearance.  No  pui«  exuded  from  the  yellow 
spot»  on  prettsure.  In  the  unlcrior  part  of  the  low(;r  lobe  there  was 
ii  large  irrejTuIar  ca\*ity.  the  walls  of  which  .showed  no  sign  of  any 
nntcous  menibrnne,  tbpy  were  covereil  with  yellowish -j^rey  sloughy 
material.  No  tubercle  present  and  no  caseation.  The  lunji 
puckered  in  many  placpi  und  fibrous  almost  throa<:;hont.  Liver 
enlarfjwl  (7fi  nz.j.  L:irr;f  puckered  cicatrix  on  the  upper  surface  of 
the  k-fi  lobe,  and  many  similar  cicatrices  elsewhere.  \  cretaceous 
and  caseous  -(nnima  on  the  posterior  aspect  of  the  right  lobe. 
Liver  suhsUince  fatty  and  iiinyloiil.  Kidneys  larg«,  pale,  amyloid, 
and  fatty. 

CvsK  111.  -T.  H.,  :et.  '>'.):  piinter.  .Admitted  into  Middlesex 
Iio;*pital  under  Dr.  Fowler.  Fpbraary  4.  IHUH.  Father  dl«l  aged 
70;  niotber  nyed  7^*.  No  history  of  tuberculosis  in  family. 
.Vccident  to  left  knee  :et.  li).  followed  by  formation  of  an  nicer. 
Chancre  on  penis  in  1s.j8  (let.  25).  i^ecoudary  rash  and  sore  throat 
suhseipiently.  In  1B04  ulcers  on  left  lej:,  and  twice  -tubseqaently. 
In  18H0  nleer  on  right  leg,  near  external  malleolus.  Dry  cou<;b  since 
1HH7.  wor^tt*  in  winter.  Since  Decrmbt'r  !K;t'2  sjevere  paroxysmal 
cough  with  offensive  mucopurulent  expectoration.  Marked  emacia- 
tion during  this  period. 

A  pale,  greyhain-d.  emaciated  man.  Breath  very  ftetid.  Kxten- 
sive  sears  on  left  K-i;  of  old  standing,  more  recent  scan;  on  riRht  1^. 
Scar  in  rij;ht  hiiubar  region  where  uicision  was  made  for  '  abscess.' 
Itufht  /utji/.— H\*por-resonant  on  percussion  :  breath  sounds  at  apex 
bronchial,  front  and  hack  .  cnickliui,'  nile«  in  supraspinous  fossa. 
Ilronchnphonv  und  po*'-toriloi|uy  well  iruirked  in  '«auie  area.  Dulness 
over  lowt-r  lolie  to  angle  of  scapula,  bnaih  rounds  bronchial,  wiUi 
coarse  ci-ackUug  niles  over  same  area,  l.i-t't  Iri/uj.  Hesonance 
imiwireii  over  clavicle  and  in  supraclttvicular  fossa,  elsewhere 
bj-per- resonance.  Uronehial  breathing  over  upper  lobe,  front  and 
back,  with  crackling  nile-^.  Ureatli  sounds  bronchial  over  upper 
pan  of  lower  lohe,  with  bubblin;;  and  coarse*  crackling  nUes,  the 
latter  extending  to  the  base.  Trine,  sp.  gr.  1**>*20:  no  albumin. 
Expeclorntion  copious,  purulent,  and  offensive.  Frequent  examina- 
tioDS  made  for  lulten-le  bacilli,  but  none  fmnid.  No  elastic  tissue 
found.    Temp.   IW.    pulse  Hi.  respiration!^   44.     Ffhruaty  21.— 
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Dnlnesft  at  bolli  apices,  ami  mwliura  t-rackUiig  nilcs.  Temperature 
between  ^M*'  ami  100"^  V.  The  re^pii-ations  bitwceu  &U  atid  48. 
C-oagb  severe,  and  ihe  breath  end  expeccoration  olFeueive.  Died 
Kebmary  2.S. 

Abstract  nf  post-mortem  note:*. — Scar  ou  corona  of  ptuia  willi 
some  induration  around.  <-alvariiiimthickeni-ci,  diira  mater  adliereiiC. 
Pleural  aiUiei^ionsover  (julh  liiag.s.  Hhjhi  /if7^/.--EiiifiliyRetna  along 
anterior  margin  and  at  base.  Apex  pi;;mcnteul  and  uoiisolidaied  from 
pneumonia  ai'id  updenin.  In  lower  part  an  oval  cavity  nieasiirin;; 
'2.\  inches  by  2  inche-s.  In  cominunicatiun  with  irmin  bruncluis.  and 
cnutaiiiioi;  grttnitih  yellow. ofleusivo.sJirfddy  niutfii;il.  Below  this 
for  an  iacli  unci  a  half  ihi-  lung  ;^'roy  in  colour  and  ahnnst  solid,  a 
few  Buiall  caviiitf9  with  curdy  contents.  Nu  tuht.'rcle  found.  The 
pleura  coverint,'  the  consolidated  aieu  much  thiL-kent'd.  Left 
lnHij.  -UpiH-r  1'jW'  piemen ti'd  and  '  no^hilnr."  A  cu\ity.  from 
hronchial  liilatdtion.  occupifs  the  posterior  portion,  Tlie  lower  (oIk' 
eraphyHj'matnus.and  containtd  auiut-rouH  encapsuled  caaeous  niasanH 
about  li  umi.  hi  dtaiui'ter.  Jhoncbial  glands  piu'tin-ntt-d,  hut  not 
caaeatcrl.  No  ulc^er^cion  in  air  pu«8tt;,'f><.  N'ci  K^mimata  in  livtr 
or  spl+ntn.  Tft^itcs  scarn-d  and  Qbrous.  Small  white  fibrous  noduIf> 
in  riKbt  kidni-y. 

The  following  canew  ar(^  intrompletf.  and  do  not  attain  to  the 
standard  of  i-videace  laid  duwu,  inasmuch  ^i^  the  patients  ar(4 
bi'lievtd  to  lif  still  livinaf. 

Cask  IW^Mary  G,,  iia.  Hfi,  marrii-d.  Three  cliildi'en  alive, 
three  dead — one  stillborn,  cjiie  died  11  few  hours  afu  r  birtJi.  Has 
had  four  miscarriaj^es.  Aiiniitti-tl  intothi'  Hrom[)ton  H^MpituI,  June 
1»,  18E)1.  undiT  T>r.  Fowler.  No  liiMtory  <if  r.iii)i^rc.iil.ir  disi.i^-  in 
the  family.  Tt-ii  years  u'^o  had  sumo  uU'cctiou  of  the  liver.  Ttiri-e 
years  ago  luid  an  atlarli  of  iiiHui-nza  follciw*'d  by  pUmrisy  (H)  aud 
congestion  nf  the  lutifjf-.  Riijlii  pli-nriHy  rK:iirr4'd  in  Aiij,'i)»l  lMJ^;^. 
Has  had  a  flight  cough  far  threi!  years,  worse  since  Saptoinbi-r 
1898.  KNiM-cloration  lias  hocii  profuse,  and  for  the  lasttwii  nioiiths 
fcetid  and  of  a  hitter  ta^te.  In  October  IHKH  it  was  tingerl  with 
blood  for  thrt'i'  wet'ks.  Dyspua'a  wor-^e  yiiit-e  Keptt-niher  JWIH, 
Catamenla  ctascJ  t^inet^  the  birth  of  the  last  clcild  on  SL-pteniWr  'HO, 
1H9H,  at  which  time  lihe  cau^dit  a  chill,  hi  hVhruary  lH£>.i  patient 
DOticed  a  swelling  in  the  left  loin,  wbicli  at  tlrst  i;radually  increased 
in  si/e  autl  subse<|uently  diniinished.  It  is  slightly  muvablc  and 
is  not  tender.  It  is  abnut  eqtial  in  sizo  to  a  sinalL  Tan^^Hrine 
orange,  is  sitmiU-d  rather  suiierlicially.  and  o\t'r  thf  ereelor  ppina* 
muscle,  whether  actually  within  tiif  miisck-  eunld  nut  ho  deteruhiied. 
Mniai'iation.  cough,  and  weakness  huvc  been  increasiuj'  lately, 
and  night  sM't^atH  have  been  continuous, 

Phtisicat  siiins.—  Ii»tltt  hilt,!  .Murkeii  flattening  of  iJie  who[« 
of  the  right  aide,  particulnrly  in  front.  .Moa.su  re  men  I  at  right 
nipple  level;  right  H,'.  ini-ln's,  left  IH  inches.  Uuhiiris  over 
upper  lobe,  with  distant  eavevnims  iireathiit^  and  limtiehnpliuny 
front  anri  hark,  luipaireil  re.sonaiice  over  ujiper  piirL  of  biwer  lt»he 
|H)8teriar1ly,  where  crackhug  rnlea  arc  audible  ;  similar  nile.s  at  the 
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right  base  where  percussion  note  ia  dull.  Left  lung, — Haridi 
l)r«iithiiij^  general  ("?  compensfttory),  no  odveiatitioiia  rounds.  Liver 
much  t'lilirj^'d  and  nn«liilar  on  the  surface,  niar^n  irregular; 
extends  from  the  fourth  .-^pace  to  below  tbf  umbilicus.  Sptecn 
not  tnlar^fd.  Urine  free  from  albumiu.  E^pectorBtion  profoHe 
am)  fcpticl.  No  tulitrcle  bficiUi.  From  .hine  to  September  the 
exprctaratioii  was  usually  fa'tid.  Rucilli  repeatedlv  sought  for,  bat 
aever  faiuRl,  The  cavity  at  the  rif;ht  apex  extended.  Septem- 
ber 5.— lietrootion  nioTo  niarkwl  at  rifiht  say^x.  Canity  dry. 
Numerous  crackling  rules  in  axilltt,  and  all  over  base.  Oencr&l 
improvement.  Liver  appears  more  modular.  Ortoher.  — Large 
craekUng  rAles  uver  base  and  in  axilla,  (.'avity  at  apux  dry.  No 
bacilli  to  be  found .  i Jisohiir^wl  Octaber  1 M.  Intratrachtail 
injiHctionaof  uienthn!  appeared  iit  first  to  have  au  Bffeet  in  diminish- 
ing and  then  removing  the  odour  of  the  expectoration  ;  but  subse- 
/juencly  the  frttnr  returned  nnd  a]tprar£Ml  to  be  unintluenceil  by 
tlibir  continued  u.se.  The  ([uanlity  of  expectoration  was  small 
duriiij^  the  perioil  over  which  their  administration  extended :  but 
it  had  been  steadily  diminishing  up  to  the  time  when  this  treat- 
ment wa.s  commenced.  The  pj.tient  uoasidered  that  she  derived 
benefit  from  the  injections.  The  nature  of  the  Uiiuour  in  the  baek 
was  doubtful ;  it  was  believed  to  be  a  gumma  in  tlie  superficial  part 
nf  the  muscle.  Inunction  of  uiereurial  ointment  was  made  daily 
into  the  buck  from  September  'I'l  onwards, 

Casc  V.^I'-dward  (!'.,  jet.  47;  ii  waiter.  Admitted  into  St. 
Georj^'e'rf  Hospital,  April  IS,  1HU4,  under  Dr.  Whiphani.'  His 
father  and  mother  died  nf  '  consumption.'  Thirty  years  ago  he 
had  a  hard  chancre,  He  has  hiid  syphilitic  prtoriasis  of  the  palms. 
He  has  not  hail  hiemoptysia.  night  sweats,  or  emaciation.  A  fort- 
uigbl  Itefure  admission  he  was  attacked  with  severe  patnoD  the  right 
side  of  tbe  chest  ami  dyspnfra.  On  admission  lie  wag  anicmie,  and 
<'oniplaineft  of  cough  and  profuw  expecturaLion.  The  skin  was  of  a 
brownish  tint  and  presented  niniK'coiiJt  old  rupial  scary.  RUjht  hnuj. 
-Impaired  re^onanre  over  upper  lobe  with  feeble  breathing.  Just 
below  the  .second  rib  there  is  a  Kmall  area  of  iucrea-sed  dnhiess  and 
uiveriious  baenthing  with  whi-^periiig  ]iecturiloi|uy.  There  are 
rhonchi  all  over  the  right  lung  and  to  a  i^maller  extent  over  the 
Ifft.  The  sputum  is  profuse  and  mucopurulent.  No  tubercle 
bacilli  were  fovmd  on  any  oceasioTi,  the  examinations  were  made 
by  several  observerfi.  April  \').-  -Ordered  I'otiodid.  gr.  v.,  Liq. 
hydrarg.  perchlor.  5J.  terdie.  April  '28.— ExiM^ctnmtion  and  cough 
less.  Physical  signs  nt  right  apex  less  marked.  }hiji  2.  -Discharged 
to  convalestent  home. 

The  following  ease  illustrates  the  fact,  first  pointed  out  by  Dr. 
Pearson  Irvine,''  that  stennais  of  a  main  lironchus  may  give  rise  to 
destructive  changes  in  the  lung.  It  will  he  observed  that  the  case 
was  one  in  which  a  recent  tuberculosis  snpervcned  on  old  syphilitia 
disease. 

'  Tbt;  wriUir  U  iniloblej  to  Dr.  Whiph&m  tor  hU  kind  |»eraii»iioD  to  nae  tba 
notes  of  thiB  cae«.  =  Vitth.  Soe.  Traiia..  xwiil.  110. 
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Case  VI. — Mar{,'aret  S..  lEt.  25.  Admitted  into  iho  Rromptnn 
Hospital  Jtme  2o.  1h84.  uuiIlt  Dr.  lie^Mimld  Tlioinpsun.  Family 
history  good.  Good  ht^alth  tip  to  two  yiMurs  ago,  wlieu  after  mamaya 
slie  Jiad  'ulcerated  lejfs.'  Xosor*;  throat  oraldn  eruption.  Congh, 
expectoration,  puiji  in  loft  side,  dysputea,  nif>;ht  Mweats,  and  emacia- 
tion have  been  present  for  eight  months,  On  admission  the  finger:) 
were  clnbhed ;  there  was  a  larj^e  circular  ulcer  on  the  back  of  tho 
left  thigh  with  some  scarrini;,  and  coppery  staininj;  about  the  knee 
and  leg  on  the  same  side.  Congh,  mare  or  less  paroxysmal ;  t-xpec- 
toration  copious,  nunuuular,  and  purulent.  N'o  tubercle  bacilli. 
RJKht  cheat  l&i  inches,  left  15|.  Dulness  over  left  \auf^,  absolute 
at  base,  where  vocal  fremitns  is  absent ;  elsewhere  it  is  diminished. 
Bronchial  brealbitiK.  pectoriloquy,  and  crepitiLliuii  over  l>'ft  upper 
lobe.  Ureath  sounds  libsent  ut  base,  some  rhonchus  there.  Slight 
crepitation  at  rigbt  base. 

The  oloer  on  the  thigh  yielded  to  antisyphilitic  treatment.  The 
phyflicnl  signu  remained  much  thp  sam**  except  that  the  breath 
sound  at  the  left  apex  liecame  cavernous.  There  was  well-marked 
piiTCxia  throughout.  The  expev:toration  remained  copious,  at  tiniea 
it  averaged  a  pint  in  the  twenty-four  hours.  Fifiith  oceiirrod  on 
March  1,  1895,  and  was  preceded  by  anasarca,  ascites,  and  profusi- 
diarrhoea. 

.hitopsy. — A  few  aniall  scars  in  the  subglottic  portion  of  the 
larynx.  The  lower  hfilf  of  the  trachea  markt-ti  Ijy  numerous  stellatfi 
puckered  cicatriceB,  Involving'  both  membmnous  and  cartilaginous 
portions,  but  especially  the  latter.  The  orij^in  of  the  left  bronchiif) 
repreaentetl  by  a  smiiU  opening  juat  udniitting  a  probe  ;  the  sur- 
rounding parts  of  the  tracheal  ■wall  extremely  fibrous  and  puckered. 
Slight  scarring  in  the  right  bronchus  a})(mt  the  origin  of  the  uppL-r 
lobar  branch.  Left  lunji:  excavated  from  apex  to  biist-.  Nunieronn 
irabecolated  cavities  in  the  upper  lobe  intersected  by  tough  pig- 
mented hands  ;  walla  thin  and  smooth.  The  cavities  larger  behind 
than  in  front,  in  the  lutter  region  they  were  mare  numerous;  and 
the  inte^^■eniEg  fibroid  imiumtion  was  more  pronunticed.  Some 
bronchi  appeared  to  expand  uninterrupte«ily  into  the  sniiillor 
cavities.  Numerous  (small  cavities  in  tlie  luwer  lobe  situated  in 
indurated  libroid  lung.  The  cavities  contained  ^'Xtrenjety  fcetid 
reddish  fluid  secretion,  and  in  some  i>laces  some  soft  putty-like 
material.  No  tubercular  nodnlcs  in  this  lung-  The  contents  of  the 
pulmonary  cavities  including  thi'  Hcjuid  and  caseous  parlii  wire 
carefully  examined  for  tubercle  bacilli,  but  none  could  be  found. 
Right  lung  crepitant,  hut  stridded  with  large  tubercular  groups. 
which  were  most  plentiful  in  ihe  middle  lobt-  and  lower  p,\rt  of  the 
lower  lobe.  Amyloid  dincase  of  thyroiti,  mesenteric,  and  mediastinal 
glands,  alflo  of  the  kiitneys,  livt-r  and  spleen,  and  mucous  nieiubranes 
throughout  the  body. 

The  recent  tulwrctilosis  of  the  right  limg  vha  obviously 
quite  unconnected  «-ith  the  disease  in  the  left,  which  was  secondary 
to  the  branchial  stenosis. 

This  case  proves  very  clearly  that  a  progressive  destructive 
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disease  of  tlie  lung  may  result  from  syphilitic  atenoRis  of  a  mun 
bronchus ;  but  it  does  not  prove  bliat  this  disintegration  of  the  lung 
13  due  irO  the  contiiiuofl  action  of  the  spc-citic  virus  of  the  diaeae«, 
aa  ifl  the  case  in  pulmonar}'  taberculosia.  ThE>  fact  that  losions 
tuiiuilar  to  thost-  here  described  may  occur  when  the  narrowing  of 
the  bronchus  i**  duo  to  pressure  from  without,  as  by  an  aneiirv'sm, 
shows  tijat  the  bronchial  obatruution  is  the  main  factor  in  their 
|>roduction.  Stenosis  of  the  bronchus  is  folluweii  by  retention  of 
Kocrcfcion  in  the  lubes,  and  this  by  broncliiectasie.  Pccompositiou 
of  the  rotained  secretion  induces  itiflammatory  changes  in  the  sur- 
rounding lun^r,  and  finally  the  part  bo  affected  breaks  down  and 
cavitiea  art  foruiud. 

The  cases  heve  described  prove  that  in  individuals  undoubtedly 
the  subjects  ni'  sypbilis  widely-spread  desttruetive  changes  may  be 
liiaud  in  the  luug^ :  and  tbat  ^uch  lei^ions  may  occur  independently 
of  tht*  presence  of  tubercle.  Whether  they  arc-  SHch  as  to  entitle 
the  condilion  to  be  termed  '  syphihtic  phthi<4ts  '  murtt  he  decided  by 
tliose  who  continue  to  use  the  word  '  phthisis,'  a  terra  which  many 
tr-aeliera  have  ceased  to  employ. 

If  the  nauie  '  [ihtliisis '  is  friven  to  a  fjroup  of  symptoms  and 
morbid  chan^'es.  it  can  liardly  be  denied  that  u  case  (see  Case  I.i 
which  ifi  lunrkeil  liv  snch  symptoms  as  severe  cough,  Jyspntpa. 
emaciation,  fever,  ni^rbt  sweats,  profuse  expectoration,  and  hipmor- 
rhaffe,  and  wliic-h,  on  examination  after  death,  is  found  to  present 
WKHH  of  consolidation,  fibrosis,  and  excavation  of  the  lungs,  beloDRB 
to  tbat  crtte^'ory.  The  task  liefore  us,  however,  is  to  determine  the 
real  nature  of  tbc  patliulo^ical  legions  of  pulmonary  syphilis  and  of 
the  symptoms  whii-h  tbey  proiluce  ;  whether  they  are  such  as  to 
warrant  tiie  use  of  a  vafjue  nonienclature  whicli  ic  wendd  be  well  to 
discard  is  ii  •luestiuu  of  bu*.  little  importance.  Il  iniiybe  of  service, 
however,  to  draw  attention  to  the  chief  points  of  difference  between 
the  [luJmonary  lesions  of  tuhorculoKis  and  syphilifl. 

I.  Tubercif  usually  alliM:ts  the  upex  of  the  lung  and  subsequently 
ihf  apex  of  the  lower  luiie,  and  tondw  to  progress  along  a  certain 
route.  The  pnniary  lesion  of  syphilis  is  often  about  the  root  and 
central  part  of  the  Iuuh  ;  the  diseaeo  follows  jin  definite  line  of 
march,  and  gunnuata  may  he  found  in  any  position. 

II.  Hoth  tubercles  and  j,'umina  may  undergo  either  necrosia  and 
caseaiion.  or  lihrous  transformation  ;  but  witii  caseous  tubercle  the 
tendency  towani^  sofU-nin<,'  ami  cavity  formation  is  the  rule,  whereas 
a  ca.seous  *;iimiiia  veiy  rarely  breaks  down. 

III.  The  progreesivi,'  destruction  of  the  lung  by  a  process  of  dis- 
integration leading;  to  a  gradiuU  increase  in  the  size  of  a  cavity,  a 
ehanpe  so  comnuuily  observed  in  luherL-ubir  disease,  is  rarely  if  ever 
observed  in  wyiihilia.  except  as  a  secondary  result  of  stenosia  of  wie 
uf  the  main  broni-hi. 

IV.  In  nearly  all  cashes  of  advanced  deiitruction  of  the  lung 
occurring  in  the  subjects  of  syphilis,  stenosis  either  of  the  trachea 
ur  of  one  of  tlie  main  hrnnclii  is  present,  whereas  this  lesion  is  very 
rare  nid^'ed  in  tuberculosis. 
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V.  Tlitt  cavities  found  in  cases  of  pulmonary  syphilis  arii  usually 
bronchiecutio,  but  not  invariably  so;  whereas  in  uiberculosis  tbcy 
are  commonly  dua  to  pro<;ressive  destmotian  of  the  lung,  but  may 
be  broncbiectatic. 

VI.  The  tendency  to  the  formation  of  pulmonary  anenryt^ms, 
which  is  so  marked  a  feature  in  tubercnloaia,  ia  rarely  obBerve<l  in 
pulmonary  s^'philis. 

VII.  Puhnnnary  IpaioniJ  in  tiiberf^nlosis  are  very  common, 
'whereas  in  syphilis  they  are  extremely  rare. 

Tht"  necessity  for  prolotiged  speeilic  treatment  ia  certainly  more 
(yenprally  appreciatfKl  now  than  formerly ;  an<l  it  is  tlipre fnre 
probable  that  rare  as  tbei^e  le.^ions  have  be^ii  in  the  past,  they  will 
bo  still  rarer  in  ibc  future.  The  comUtions  which  favour  their 
developmem  arp  tht-  neglect  of  m^-rcnrial  treanncnt  ahnrtl}-  after 
infection,  and  anything  which,  by  lowering  the  j,'L'neral  healtli, 
tends  to  diminish  the  reairftinLr  power  of  the  individual. 

Wlieii  our  kiiowk'djfe  of  ihe  virus  of  syphilis  i^  iit  complete  a« 
that  wf  even  now  possesK  of  the  bacillus  tuberculosis,  it  may  Ih' 
[W^jibte  to  atat*i  definitely  whether  the  destructive  pulmonary  leaious 
found  in  ailvancetl  easee  of  the  acquired  diseii^^e  are  directly  due  to 
the  continued  action  nf  a  specific  micro-orj,'anism  ;  at  present  the 
question  remains  unanawercd. 

Symptoms. — The  nnly  point  worthy  of  mention  in  rcFipeot  of 
flypbilitic  li'sions  of  the  bronchi  is  tliat  the  ciiTarrli;d  siirns  which 
accompany  the  secondary  staKi"  are,  a.s  a  rule,  ^'eneral  in  their 
distribution  ;  whilst  ir]  the  tertiary  stage  they  iirt;  more  often  locali-ieil, 
owing  to  the  tendency  at  that  period  to  the  formation  nf  g'umniat-a  in 
tlio  main  bronchi.  Should  atenosia  ticcur  tliere  may  at  first  he 
bronchial  breathing  liutilt'd  in  area,  and  often  most  marked  about 
the  mot  of  the  lung  posterinrly.  As  the  hmien  of  llu'  tube 
diminishes,  the  breath  soimds  over  the  pulmonary  itr4'jL  which  it 
supplies  bfcouit;  more  and  more  feeble^  and  finally  di'^iippenr  wlu-n 
airceai4e.H  to  pass  the  oh st ruction.  If  branchiectiHis  is  formiufr  he- 
hiad  the  site  of  stenoeia  tliert.-  may  be  coUfj;h  with  profuse,  purulent. 
and  fcptid  pxpectoration,  accorapanied  by  ^'eneral  sitjns  such  as 
enmcifttion  and  moderate  pyrexia. 

In  the  cases  described  in  this  chapter  it  will  be  observed  that 
cotujh  was  iL3  a  rule  the  eurliesJt  luul  most  prominent  symptom.  In 
the  early  stafje  it  \iuxy  be  ilue  to  irritation,  the  result  of  lii.rjnif;eal. 
tracheal,  or  brouclnal  lesions  ;  at  a  later  period  it  is  probably  chieHy 
due  to  the  changes  within  the  lun^  itself. 

Ih/xjiiura  comes  next  in  pointof  frt^niiency.  It  varifts  in  severity 
with  the  nature  of  the  lesion  :  slijjht  when  this  is  limited,  in  cases  of 
extensive  fibrosis  or  wtenosis  of  one  uf  the  (uain  hnmchi,  it  ma>'  be 
very  Bcvere.  The  dyapnica  tends  to  become  parnxysujal  and  to 
assome  the  characters  of  bronciiial  asthma,  ntffii'tjii'jsrs  has  nol 
been  of  frequent  occurrence  in  cases  observed  by  tlie  writer,  but  it  may 
oocnr  and  may  prove  fatal.  In  one  case  of  syphilis  of  tlie  bronchial 
^dand8  profuse  and  fatal  ha-morrhaga  occurred  Inmi  softening  of  a 
gland  and  its  rupture  into  a  main  branch  of  the  pulmonary  artery. 

u  r. 
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E-r/ifCiomtron  may  hv  ]3rofufie.  purulent,  an<l  offensive.  F«-lor 
ol  the  cxpectonLtioii  is  crtiiimoii  in  f-aspH  of  advanci'd  piilnionarr 
syplliiliB.     Tbe  simluin  ivill  he  free  from  lulwrcle  liacilii. 

I'ani  iiifiv  bv  |nt'stni;t,  but  is  not  u  very  prominent  feature  of 
the  diaease. 

Kmariatwn  19  nctt  as  a  nile  nearly  tm extreme  asm  tuberculosis. 
Imt  wjtl)  ailvftiicod  ]*-^ii>ri«  in  the  Iiiiigs  Ibe  difTt-rem-e  is  not  m» 
remarkable  a?  to  in-   oC   an^-    vnhift    from    a    diatrnoHtit-    point   of 

Kipht  ,'ivrai.s  were  prtsc]it  in  several  of  the  cases  here  describwl. 

^^*ben  extejisivt"  li'sions  nro  pifst-nt/ji/M'.rw  may  W  const  rlerable, 
and  of  tbf  hectic.  t\|n>  commonly  oliservt-d  in  tijhereular  (liseABt-  of 
tlif  Iun<,'s.  bill  iu  till-  [!arly  sftugtn  tht-rc  imiy  be  a  compL'U'  abttence 
fif  fever. 

The  general  Byniptonia.  ae  -ffill  be  seen  on  reference  to  the  cases 
ik'scribfd,  ilo  nut.  hi  ihe  (ircsence  uf  widely- spread  lesion;^,  differ 
markedly  from  thoFc  of  lulvaiiccil  tiilnTCular  disease  of  the  lung. 

Physical  signs  and  diagnosis.— The  let^ions  of  syphititt 
are  lavL'ly  uf  sui^h  h  luiiuie  as  to  proiluci-  yi;.'us  by  wliicli  they  can 
be  diftingiiishrd  froin  otheis  of  an  entirely  ilitl'crent  oripin. 

C'oiiHolidation  and  evciivatioii  vf\]]  be  reco;rnised  by  iheir  ordinary 
si^ns.  prubidily  l-efme  Llu-iv  sypliilitit  firiijin  is  suspected  :  and  it 
njipeors  tht-'itfurc  imiit-Tcssary  tu  dest'iibe  them  in  delwil.  more 
pjtrticulnrly  as  In  the  cMsen  here  recoHed  the  results  of  the  physical 
examinalioij  ut-e  j^im-u  in  full, 

The  features  nf  jiiilinmiiiry  aypliilis  are  certainly  not  us  yet  so 
clear  that  tlu>  ihsipumr  t-Mii  bf  recognised  by  any  pooilive  fii^nia.  hut 
by  a  process  of  exclus^ion  a  dia^jnosis  may  yeuerally  be  made. 

The  case  ■will  prnlmbly  he  rcEnideil  at  first  as  one  of  pulmonary 
tnben:ul{>}(is ;  lait  Evpeiih'd  e\:iuiiiuUiiin  nf  the  ^piituni,  and  the 
fitihirt^  to  <Iiscovtr  the  presence  of  iiihercle  baciUi.  will  i^Dggest 
anuther  Jiuglll»^is 

A  ciirfful  ini|iiity.  pn-jsildy  provionsly  onn't.t<>(l,  will  now  be  made 
as  to  syjihililii-  iiifivli'ni  iind  iih  to  the  otcurreucti  of  any  seconriary 
or  teitimy  nuinifi'staLions.  The  abatjn'.-e  of  such  a  history  in  a 
hoapitiil  patient  will  iiot  I'^clmU- syphLli>  :  hni  it  is  raif  in  private 
pnic-ticp  for  a  piilit  nt  in  liiivi*  liad  syphilis  with  teiiiary  symnt<m)S 
and  lo  be  i^^'iioinnt  ol  the  fuel 

Kviiienec  nf  toitiavy  b-siuiis  in  the  larynx,  liver,  spleen,  or  testes 
is  of  important'  :is  shtiwiti;;  ihpil  thi-  visfei^u  are  affected. 

C'areful  senrt-li  simiilil  Jilsn  Uv  made  for  lesions  of  tbe-  calvariuui. 
of  the  dura  inatei-,  jind  rjf  ibe  stermnn  and  ribs. 

Hpeitkiii^;  j;eni  ndly,  the  diiij^nnKi;*  of  pulmonary  syphilis  from 
tiiberculfiBis  will  <le|"*iirl  far  more  upon  the  examination  of  the 
Hpntiim  than  cm  ilie  rcsnlt-i  of  pbyairn!  cxaminaiioh. 

A  careful  r\;iiriinatiori  uf  rnidoubtc'l  speciniuus  of  pulniunary 
Bvpbilis  does  not  bi-nr  out  [hestiiteua-nt  that  the  lesions  are  generally 
limited  tu  tli.  mtildli-  part  nf  the  Inn^- :  tiiey  are  so  often  found 
elsewhere  that  litiii-  jrn])urtaiu-e  attitchi.'^  to  their  exact  site  ia 
deciding  the  ipiefetitm  of  di!i;.'uosi9.      It  would  be  rash  hidc«d  to 
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■flmglWim  pulmonary  sypbilis  bccuu!>t:  uf  a  k-siua  bitufltc-d  in  and 
appuently  IimiU>d  to  the  miiMU-  of  nne  Inii*^,  without  having 
pre\ioualj-  dtuionslrated,  by  fretiueiit  exiuiiitmtions.  the  nbscnce  of 
tubercle  batiilli  froiu  thv  cxpwitoration.  Such  points,  however,  are 
not  without  iniportanw,  att  they  may  aerve-  to  arreBt  attention,  an 
being  tmusuul  in  a  ciu>b  puastbly  Liiherto  rtiganled  atn  one  of '  phthisis  ' 
or  *  consvnnption.' 

Evidence  of  excavation  with  foetid  expectoration,  which  dofs 
not  contain  tubtircle  bacilli,  .slmuld  always  .su^^t'at  thi*  posi^ibilit} 
of  the  CJise  beiuj*  one  of  puhuonary  sy|thihs.  When  the  physiciil 
signs  indicate  stenosis  □)'  the  trikchea  or  of  one  o(  the  nmiti 
bronchi,  and  the  prestmct-  of  a  ;^'iowth  or  an  anturysm  cnti  be 
ftxoludwl,  it  ifi  very  probable  imiectl  tliul  s_\philiii  i?  the  main  factor 
in  the  cii»e. 

Those  who  are  content  wit)]  a  (lia^nosis  of '  phthisic  '  and  ne^'lect 
the  systematic  examination  of  the  sputum,  'nill  iilni'i^t  ceitainly 
overlook  a  case  of  piilniunnry  vyphiliw  if  it  (i)ioiild  come  in  tlnir  way. 

A  Rtrikinn  exaTnpJe  of  thiH  hiis  recently  come  undei'  nur  notice. 
A  uiilitury  oflJcer  whu  had  contratled  syphilis  some  yt^iirs  Imck 
began  to  suffer  fiom  sjniploiufi  of  lar}ngiti-i,  and  on  examination 
of  the  chettt,  well-inarked  riipiK  of  diaeane  were  f<innd  at  tlie  apex  uF 
the  riKht  luui:.  Tlit  luryn^uscupic  ap|>earancet<  did  not  su^fi;r'FtC  to 
several  competent  obriervers  tliat  the  iesinii  wiip  liiie  tn  Hvpliilis,  and 
the  case  W&8  re^^^arded  as  one  of  '  ci^iHinnptioiL  of  the  throat  and 
luu^.'  It  occurred  to  a  lutdteal  man  wlm  smw  the  patient  at  a 
later  period  tn  exaniiue  the  spulii  Iit  tuherfb-  bacilli.  an«l,  »>  muK- 
were  fonnd  on  repejited  e\«niniji,tiiin.  lioiibt  was  east  upon  tin- 
diapnosis  of '  phthisiM."  and  mercury  and  larye  ilusetJ  of  iodide  d 
potassium  were  prescribeil  and  the  palieiii  rapidly  iuipioved,  bni 
the  Bleuosis  of  (he  larynx  n-maiiud. 

Prognosis.  Kxtensive  jmliuonary  lesions,  pmltcularly  exca 
vation,  wheiber  from  brunetiieeliisi-.  or  disinteLTvation,  iind  fietid 
expectoration,  nre  certaihly  very  yrave  I'oiiipliciitioos  of  i^yfihilief. 
If  there  it^  also  evidence  of  ^'umniatouf^  hepatiti-i,  albLuuuuiria.  and 
amyloid  disease,  reenvery  is  scarcely  possible,  and  life  is  not  Iik*dy 
to  he  much  prolon;jeil. 

It  is  probable,  liowever.  that  \vit!i  our  present  impruved  Uiean^i 
of  diasnosis  of  tuberculosis  of  the  Iuurs  -y|Jiilitic  cases  whit-h 
would  have  formerly  bet-n  <!onsiib'r.'d  luhi-rculdiis  niiiy  be  recoy- 
nised  at  an  earlier  stage  than  furnifrly.  and  iniiy  recover  uiider 
u,p pro pri lite  treainjeut.  Iti  an  iniibmbu-d  i-ase  of  pulmonary 
Bvphihs  which  eanie  imder  rhe  wiUers  care  at  a  bile  period  of  ihe 
diaease,  the  affection  luid  liei-n  kept  in  4'lieck  for  nmny  years  hy 
rept'iited  visits  to  Aix-la-Chiipelle,  aud  by  tin  aetiv.-  <'mployiiient  uf 
antisyphiliiic  treatment.  In  au\  case  s4-cn  in  an  early  siaye  ;;reiit 
inipro\einent,  if  nut  c-umplete  cure,  may  r«'a-ionub|y  be  Itjoked  for 
from  tiie  use  uf  simitar  meusuris,  'I'litTc  ure,  h<iWever.  titnils  to 
the  action  even  of  specific  remedies  ;  and  it  U  not  to  be  expevtetl 
that  lesions',  such  as  bronchial  steuojiis  and  diluiiition,  exu-n*iye 
fibrosis  and  excavation,  or  giiitnnala  in  a  state  of   fibrosis,    will 
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disappear  under  the  aduiiuistratioii  of  mercury  or  iodide  of 
potikBsium. 

Treatment. — If  the  diseaHe  in  the  bronchi  or  Inngs  ia  recop- 
niaed  whvn  in  luj  t-arly  alnu^,  the  patieiit  shauhl  be  advised  to  undergo 
a  prolonged  oanrst'  of  treatment  with  mercury.  Iodide  of  potassium 
ill  gradually  increasing  dosea  is  generally  adminiatsred  at  the  same 
tim€. 

If,  however,  the  disease  is  advanced  and  the  patient  emaciated, 
it  is  better  first  to  try  the  etk'ct  of  iodide  of  potaBsium  alone; 
gi\'iiig  at  the  same  time  cod  hver  oil  and  tonicn.  To  maintain  and 
im^irove  the  strcn^'^th  and  general  nutrition  of  the  patient  are 
matters  of  as  much  iniportanct^  in  the  treatment  of  syphilitic 
as  of  tuhfrcuhir  disease  of  the  lunf^rs,  and  are  to  be  secured  by  the 
Mime  nieaiiH. 

The  warm  sulpliur  baths  of  Aix*la-Chapelle  in  association 
with  uierciinal  inunction  en  joy  a  special  reputation  in  the  treatment 
of  sj'philis,  and  arc  to  ht:  recommended  to  sufferers  from  pulmonary 
Byphilis  ^^■llo  are  able  lo  go  abroad  for  treatment. 

When  tubercular  diwea^e  of  the  lunffs  occurs  in  a  s\'philitic 
8>ihject,  tbe  treatuieut  will  bi-  mainly  such  as  i»  t^uited  to  caiiee 
of  tuberculosis.  A  mei'curiBl  course  is  laroly  athuissible,  but 
iodini^.  in  thf  form  of  the  syrup  of  the  iodide  of  iron,  may  be  given 
with  ndxatitaKLv 

In  cases  accompanied  by  fn't-id  expectoration,  creasote  vapour 
baths  and  intratracheal  injections  of  ^.^'uaiiLcoI  shoidd  he  tried. 

Cases  of  syphilitic  disease  of  the  lunj?  accompanied  by 
brnncliiectaBiK  have  not,  in  thi-  experience  of  the  writer,  been 
btiiefitt'd  by  surgical  measures  undertaken  with  a  view  to  drain 
the  cfivittos. 


J.  K.  F. 
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The  recognition  of  actinomycosis  as  a  disease  in  the  human  beiii^' 
dates  only  from  the  year  187B,  though  it  bad  been  described  by 
BoUinger  in  the  previous  year  as  occurring  in  cattle,  and  had  been 
figured  as  long  ago  as  1845  by  Langenbeck  in  a  case  of  abscess 
connected  with  vertebral  caries,  and  also  by  Lebert  in  lU;;?  in  a  case 
of  abscess  in  the  chest  wall.  It  is  not  proposed  to  enter  fully  into 
the  history  of  this  disease,  for  the  details  of  which  the  n-ader  is 
referred  to  what  is  now  a  very  copious  literature  of  the  subjfct. 

Symptoms  and  dia^osis.— For  the  present  purpose  it  is 
only  necessary  to  point  out  the  symptoms  of  the  disease  as  it  aflocts 
the  chest,  and  especially  to  indicate  the  ditticultie.s  involved  in  its 
recognition.  These  are  undoubtedly  great,  partly  l)^'(■lUl^o  the 
symptoms  are  frequently  very  like  those  of  pulmonary  tulicnulnsis, 
or  of  disease  of  bone,  or  of  tumour,  but  the  princi|i!tl  n-nsou  wliy 
actinomycosis  is  so  frequently  unrecognised  is  becanvr  so  U-\\  lm\<' 
seen  the  disease  that  the  possibility  of  its  occuricnci'  i--  nui  pr.scut 
to  the  mind.  W'c  believe,  however,  thai  it  is  nnu'li  uhut  cuiiini.ui 
than  is  usually  supposed,  and  that,  when  it  is  niorc  iioinniilv 
described  in  the  text-books,  there  will  be  fewer  in-iiinei-.  nl  u  . 
being  overlooked  than  is  now  undoubti'dly  tlie  e;is.>.  in  ■.u|i|uii[.  o| 
which  it  may  be  said  tliat  the  occurrence  of  iiveca^e^iif  netinoinjeu-.e' 
in  a  little  more  than  a  year  in  tlie  piacticc  of  one  of  u-  i':iii  li.inl!\ 
be  looked  upon  as  altogether  accidental. 

It  is  known  that  the  fungus  make--  its  way  into  llir  Imily  riilirr 
by  means  of  the  mouth  or  through  the  alinieiitiny  or  ies|iii';iiory 
tracts.  The  affections  of  the  moutli  will  not  !»■  eonsiiirretl  line. 
but,  should  the  entrance  1)0  efTected  tlnouj,'!!  eillier  of  tlir  olii.-r 
channels,  the  obvious  symptoms  iiiiiy  be  chielly  thoracic  ;  in  sneli 
cases  the  disease  affects  either  the  lung's,  tlie  pleura,  tn-  ilie  liver. 

The  history  of  a  patient  with  this  alTection  will  prolmbly  l-e  as 
follows:   the  onset  of  the  disease  will  bo  giadiial,  the  patient  for 
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some  Time  compUniino;  of  nothing  except  weakness  and  gradual 
loisa  of  strength  ;  there  may  be  snme  cou(,'h  setting  in  inaidionsljr. 
with  or  without  expectoration  ;  ami  this  maj  or  may  not  be  followed 

by  pleurisy,  with  or 
without  effurtion. 

We  have  no  record* 
of  the  ])hti/!iii'nl  sujns 
in  the  early  HCa^e>>  of 
the  disease,  nor  do  we 
know  how  noon  any 
alteration  in  tempent- 
ture  manifesto  itself; 
but  by  the  time  a  ease 
comes  under  obseTTa- 
lion  it  13  not  unlikely 
that  .'iome  or  all  of  the 
following  fiymptoniB 
may  be  apparent. 

The  patient  will 
\>(:  pale  and  ana-mic, 
and  will  probably  have 
lost  fiefihj  and  will 
complain  of  loss  of 
appetite  and  of  a 
troublesome  cough. 
If  tliere  is  expectora- 
tion it  may  he  Kimple 
mucus  or  it  may  be 
purulent^  and  if  so 
may  ptwsibty  contain 
ifcltowgranuUsv/hich, 
if  present  and  exhibit- 
ing the  microscopical 
appearances  de3crilM-d 
below,  arc  cboractcr- 
istie  of  the  disease.  It 
IK  said  that  the  apntn 
are  sometimes  rusty, 
iLS  in  pneumonia.  It 
J!^  also  possible  that 
the  patient  may  say 
that  he  has  exi>ecto- 
rated  at  one  lime  a 
large  <|uautity  of  offen- 
sive yellow  natehal. 
The  tenip^'f-nture  will  bo  mi-^ed  anil  may  be  of  a  hectic  type.  There 
iiuiy  be  hxali^-ed  dulness.  or  there  may  be  the  dulnesis  characteristic 
of  pJL'ural  ctl'u^ion.  Over  the  dull  area  it  t>^  likely  that  the  breathing- 
will  be  w.-iik,  and  it  is  not  improbrtblo  that  there  will  be  sJigns  of 
a  cavity.     I'p  lo  thiH  point  it  will  be  observed  that  there  is  a  risk 
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of  uiistaking  tilt- disease  enhev  for  enipveirm  nr  fur  [Jiilnioimry  tiibor- 
cttloais,  though  the  biiget*  of  the  hiiipi  are  iiiort^  (roqaently  affpcted 
than  the  apic*.-:*.  It  may  be  observed  thiit,  in  order  to  make  con- 
fusion more  easy,  it  ap- 
pears to  Ite  rjuite  cuiu- 
luou  fur  actiaoniycosis 
to  occur  in  tulx-rcular 
ppopic!,  and  sometiine.'s 
ludfed  to  be  actually 
associated  with  active 
tabt>rculo>ii8of  the  lungs, 
aud  ulao  that  it  is  per- 
haps impossible  at  pre- 
sent to  diagDn.se  between 
the  pulmoimry  and 
pleural  ca-*s. 

The  next  stage  is 
rnached  when  the  rai>i- 
cbitiC  begins  to  involve 
the  chest  wails.  An 
indefinite  swelling  now 
occurs,  obliterating  the 
intercostal  spaces,  an<l 
gradaally  involving  the 
superficial  and  soft 
striiolurcs  which  Iiecome 
brawnyaiid  (fdeinatnim; 
one  or  more  sputs  in  'Jn» 
swollinc  'ioften,  the  skin 
becomes  red,  and,  it" 
left  alone,  rupture  take.s 
place, with  ihedischaryi* 
of  a  certain  auiount  of 
pus, probably  much  b.ss 
than  the  amount  of  the 
•swelling  would  have  led 
the  surgeon  to  antici- 
piite.  The  movenjcnts 
of  the  chest  at  this 
period  will  be  decidedly 
impaired,  and  the  -^pine 
will  prnbnbjy  be  fnutid 
Hlightly  bent,  with  the 
concavity  lowards  the 
atfeoted    aide   (fign.   Ill 

and  115).  At  this  stngi- it  is  obvious  that  thfdiseiuc  is  likely  tu  be 
luifttaken  for  an  empyema  nr  for  caries  of  rib.  It  i^.  however. 
usually  easy,  after  the  abscess  has  burst,  tu  luakr  the  diagnosis  by 
the  simple  process  of  looking  cartfuUy  at  the  )ius.  or  tiie  [irominent 
granulatmns  around  theorltice  of  thpwinus  eitlierwilli  :i  niatcnifyiug 
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gXti^s,  or  witli  tht"  nuked  eye.  Small,  pale  jellow,  roundish  granules 
are  seen,  gnmctimt's  in  ^roat  Filnindanct-,  hut  ofu-n  not  in  lar»(' 
numbers.  These,  thouKli  tlH-y  liavf  Iweii  snid  lu  Iwara  rfscnililanc* 
to  the  cr_v^ta!^  of  iodoform,  cau  itally  liartlly  he  mistaken  fur  tht-iu, 
bHcaiist  the  oolour  is  paler  and  they  are  obviously  not  flat,  but 
jllobular.  One  of  tht-sn  pickt-d  out  of  the  pus  chr  ofl"  tfu*  praiutlatioiiB 
Tvith  a  needle  and  pinced  in  a  little  water  on  a  j<Ias-*  wlide,  and 
>ilightly  Hattened  out  by  pi-ensnre  with  the  point  of  a  nt-wllc  on  a- 
cover  glasH,  will  gt;nemlly  exlulit,  if  not  in  iH-rffction.  at  all  eveiitfl 
(juit*-  clearly  enough  for  practical  pui-|KJseH,  tint-  radiating  arraiiRe- 
nient  of  the  iiiyccliuin,  with  tin:  club-sbaped  bodies  at  the  circuui- 
forenee  which  iireVharacteristic  of  tin?  diseu.sf  (fi^'s.lKi,  117  and  llH), 
No  complicated  method  cvf  staining  iy  necessary  for  thin  purpose, 
though  of  cciiir>e  more  oletjant  preparations  may  he  obtained  by 
Gram's  ami  other  iiietliods  of  stainin;,' ;  whicb,  however,  do  not 
appear  up  to  tlie  present  tiiue  to  have  procisely  deeidfHl  to  what 
duhss  of  cryptoffliniia  thia  organi&ni  beiong>.. 


Fl-..  110.— Ci.'  tij.  ak 
ihiULi.v  rruisii  IS 
Cvm.K 


F:(i.   117.  — Mi-Tlfet- 

ill*  M-IIHMUM.  (LuM 


Ftci.  IIR— TiiiiKAnH  A» 
(ir>l'&r.l.T  rtH'KU  IK  M&K 
(HIOIILT   MAOStl'IBDj 


hi  aouie  of  the  cjisfs  deseiihcd  as  actinoniycoBJs  the  ntyceliura 
only  was  found  without  nny  ot  the  chih-shaped  bodies.  After 
sttidyin;j:  the  ne\t  <'hiipte:'.  the  reader  tannot  fail  to  iisk  whether  it 
is  not  jiossil'le  that  ■^onie  of  tbe^e  would  not  now  Inivf  been  con- 
sidf'rcd  eMtnipie?;  of  iispfigillnsis.  If  riie  di-^ease  has  originated  in 
the  liver  ajid  made  it'*  way  thrniigh  the  rilis,  the  external  ap|>ear- 
ant't:s  will  he  the  sanif,  but  same  hepatic  eidai'gement  will  probably 
Indicatf*  the  true  oriftin  of  the  dififa^e  (hjj.  ll!l). 

Course.  -The  nsiliiral  tendeniy  of  the  disease  is  to  advance  ; 
and  thus,  uldjouyli  when  it  occurs  in  the  mouth  acnre  is  generally 
if  not  ahvay-  ubininable  b\  free  removal  of  the  disease,  all  the  early 
tliursicic  and  abd<)Hilnal  cases  ended  faliilij.  hecaast  it  did  not  weein 
no^j-.ihle  tr»  (itliiej;  thein  ^urgicall.v .  and  no  treatment  by  drn^xs 
appeared  tn  be  of  iln-  ^liglitest  hcTietit.  Should  the  disease  advance 
unclieckeil  the  |»atieiii  betomen  e\trt*tiiely  emaciated,  large  veins 
appear  upon  the  siuTaec  of  the  body.  !irid  openings  ure  fornie<i  in 
many  Rit^iaion•^.  whilst  none  nf  the  old  (tnt^s  heal,  the  teniperaturi* 
reniiiins  of  the  heeiie  ty|)e,  apiietile  i:-  lost,  the  piil.'<e  becomes  rapid 
and  fueble,  convulsion.-!  may  occur,  and  the  patient  dies  a  lingering 
death  from  exhanption,  pmbably  iia-sociat&d  with  embolic  pya-raia. 


Iil.x  IMI'TIOX    n]      |'l,.\Ti:    1, 

SnuWlNli  TUt;  Al'l'KAKANCK  OF  THK  SoRKS  AND  NEIUH- 
BOURINQ  PARTS  IN  THE  TWO  CASES  OF  ACTINOMYCOSIS 
ILLUSTRATED    IN    FlOS.    114    AND    119. 

Fig.  1,  actinomycosis  of  the  liver  bursting  through  the  ribs 
(p.  457,  fig.  110).  Fig.  2,  actinomycosis  of  the  lung 
iind  pleura  (p.  454,  fig.  114).  In  both  a  indicates  the 
ojien  sore,  b  b  the  swellings  beneath  the  skin  which  have 
not  yft  given  way. 
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a»  if  il  we  exm- 

Wmorrtiiigv 
At  Bfc  of  tke  r*a«nt,  vbu, 
hr  the  cnp»  the  <HKnirioD  is 
U  tlimfore,  aov 
be  proTtdcd  with  » 
be  nnnt  luve  ready  n 
asmaehasbedsemsjudicioiis. 
ti«  RUT  willHM  Ally  (Mey  air^  the  lijeHMiiiliftffe  by  presstiK' 
It  mq«i  be  natemhtnd  ifa&i  pigging  i«  sot  n  vrrj  siitisfActor>- 
j'ra«>-M  wben  we  mre  dealing  vith  tb«  interior  of  the  long,  not 
itiorh  innre  ^tixCkctorr  than  il  is  in  tlic  equollv  common  case^^ 
wJi»T>  nctmtnuwooa>M  '^ccnr^  in  «n*i  about  the  CJMjnm;  stili,  not- 
with-<*niirlinif  tbe  ri«k  of  the  operation,  we  nre  of  opinion  that,  coii- 
"•kI*  nni'  th*-  anr^rtniniy  of  iIk-  ifHiment  bv  lodiHc  of  potiif!?iuui,  and 
ib«  iiu-vjinbly  titjil  re-nlt  if  tljfe  ilisejwe  W  iincbeckrcl,  a  com- 
fnniiiioit  of  rtiirgery  iiml  nietlicine  is  the  riRht  course  to  pumue  with 
lliii  w  ry  foniiiiiitblc  (]isea«t>. 

H  hat  hae  bei-n  tmit]  ahoiit  the  hiHTnorrhaf;*'  suggests  a  point 
t\liicli  may  ii<<gisl  in  the  diagnosis.  If,  on  opening  on  nb^cefi!* 
VpIiuIi  Ik  MiippoHetl  to  bo  of  considtnibli-  aize,  either  cunuected  witli 
(hi-  lib,  or  [ilcunil  cn\*ity, or  spine,  or  !d<liK-y,  or  rncuni,  the  amount 
of  [Ml-*  in  fmjiid  to  bo  iniexpt-cietlly  hiidiII  and  tht;  hiemorrbfige  ic 
\i'ry  fifi'.  siiHpirinn  «hoiilil  be  )inni8f<i ;  and  if,  after  a  few  days  of 
fric  'h-iiiiuij-i-.  il  ii  foniiii  tliiit  insidious  burrowing  of  matter  i-^ 
l!»l*iii'„'  |ibkoL>  beircatb  the  skin,  n  tim-fiil  search  should  be  made  for 
ibi'  yiHiinlt-*  of  actiniinivpi-s. 

n.  J.  G. 
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The  first  cases  recorded  in  which  the  presence  of  fungi  was  recog- 
nised in  the  lungs  are  by  Virchow  (1854).  Since  then,  &om  time  to 
time,  papers  have  appeared  on  the  subject,  and  lately  it  has  received 
much  attention  from  French  writers,  particularly  Benon.  The 
diseases  of  the  lungs  and  bronchi  produced  by  fungi,  and  particularly 
the  aspergillus  fumigatus,  have,  up  to  the  present  date,  attracted 
but  little  attention  in  this  country,  and  only  a  few  cases  of  the 
kind  have  been  recorded.  It  is  extremely  probable  that  closer  in- 
vestigation of  those  cases  of  destructive  disease  of  the  lungs  which 
cannot  be  proved  to  be  due  to  the  action  of  the  bacillus  of  tubercle 
will  show  that  some  of  them  are  of  this  nature. 

Nodular  lesions  resembUng  tubercles  are  found  in  the  lungs 

xn  cases  of  pneumomycosis,  and  this  fact  has  led  to  the  use  of 

the  term   '  pseudo -tuberculosis '    as    descriptive  of  such  diseases. 

The  term   '  tuberculosis '  has  now  a  special  meaning ;  it  is   no 
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longer  a  disease  in  which  lesions  o£  a  certain  character  axe  prewut. 

it  is  a  disease  due  to  the  ttction  of  a  specific  tmcro-crrganistn,  the 
haciUns  tuberculosis  of  Koch.  Against  this  practice  we  have 
ventured  to  protest  elsewhere  id  thin  work  [vule  p.  879),  and 
have  urged  that  the  nomenclature  of  any  newly  discoi'ered 
affections  due  to  the  presence  of  micro-organsfimB  should  bo  ba«ed 
upon  their  etiology,  Htid  not  upon  tlie  appearancefi  of  the  lesions 
produced  by  the  action  of  the  specitic  vu-us.  We  consider  that  the 
terms  '  tubercle '  and  *  tuberculosis '  should  now  ho  regarded  as 
appropriated,  and  a^  therefore  pos-ses^ing,  when  u^ed,  a  ;ipecial 
significance. 

The  litemluro  of  Pneumomycosis  is  already  considerable,  but 
from  a  practical  point  of  view,  which  is  one  we  feel  bound  in  this 
work  to  consider,  the  subject  is  not  at  present  of  sufiicieut  iiiipor- 
lunce  to  ju.sttfy  uy  in  devoting  space  to  its  detailed  consideration. 
Tho  reader  who  is  interested  in  it  may  he  referred  to  the  work  of 
Dr.  Renon,'  in  which  thiL'  uftections  produced  In  animala  and  man- 
kind by  llie  asper<,'iUus  fumi^'atus  arc  fully  and  most  iibly  considered. 
Dr.  Rcnnn's  work  aleo  contains  a  very  complete  bibliography  of  the 
subject. 

ASrEllGtLLOMVCOSIS 

The  axjteiyrlhis  fumignlus,  which  \ft  the  fungus  that  has  been 
most  frequenliy  met  with  in  i.*at»es  of  this  kind,  is  closely  allied  to 
axpcrgHhin  (fhincus,  tbe  hlue  mould  commonly  met  with  on  fruit, 
clu^esf',  and  other  decaying  matters.  Aspergillus  glaucus  itself  is 
nut  patbogeuLc,  but  some  other  luenibers  of  the  family  appear  to  be 
so  in  dogs  andraiibits,  and  perliaps  in  nthei'  animals.  An  aspergilla-- 
consists  o£  a  copious  niyceliiiiii,  likt-  that  |)osaessed  by  most  fungi. 
L'ltnsisting  of  dL-licate.  branched,  iranspiireiit,  jointed  threads,  which 
nimiEy  in  the  .'•ubutante  and  on  tbo  surface  of  the  material  on  which 
the  funpiis  is  ,!^rawing.  From  this  mycelinm  arise  other  straight 
threads  [carpophores  or  ctmldia  threiuls)  which  bear  the  fruit.  At 
the  summit  of  these  appear  niyed  divergent  protobetanros 
{sterigmata),  and  attaclied  to  naph  of  these  ia  a  chain  of  sporew 
(conidia}.  .\t  a  lati-r  period  of  its  liistory  a  second  kind  of 
fructilietitinn  is  developed  from  the  luyceliuni,  namely  a  globoef 
receptacle  composed  of  colls,  a!id  containing  in  its  interior  minute 
oval  bodicfK  called  asci,  each  of  which  holds  eight  sporidia. 

Aspergillus  fumigatus 

Pathology  and  morbid  anatomy.— Two  \now3  arc- heH 

&s  to  the  nature  rif  this  orgjuii^ni :  the  one,  wliieb  is  supported  by 
Virchow,  Spring,  and  Kobtn,  that  it  is  invariably  a  saprophyte  and 
that  the  lesions  it  produces  are  secondary  to  stime  original  disease  : 
the  other,  which  is  hold  by  Hcnon  luid  Dieulafoy,  and  which  we 
think  the  former  writer  in  hia  work  above  uientioued  Las  clearly 

'  Elmif  mr  I'a^pcrgiiiase  cites  U.\  ."•  *  Vhouiint.    I'arii :  IW?. 
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substantiate*!,  is  thut  it  may  bp  jiathngenic,  and  the  real  caii^  of 
the  lesiimii  found  in  the  ItiugH  nnd  other  orgatiH  in  ca.ses  in  whicli  it 
U  present,  although  in  otbcr  oasca  it  is  a  secondary  lesion. 

It  is  possible  that  in  some  of  the  cases  which  have  been  describod 
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Fi.i.  l'2l> 

A.  appcvaum  III  »  wrftjilriir  troiu  itir  cut  ■uriace  of  lutig,  pIxiwIqh  ruiiptc«>-11kt'  bddMt' 
(  «  »fc«ii:  I),  Iivriii  (In-  )<ii(i'lir»  wniwinh*  in  llir  rtKlil  limm'ruiB,  iliunliiir  uit'm-iiniil-aod' 
IrdrtJninllcn  <  f  4^1 1.      I)r,  Whnil'tn'*™"-,  'I'sfli.  Sim-.  Tmih.,'  Vj|.  til.  p.  ii. 

the  growth  of  the  finigus  may  have  lieen  a  post-niortitn  change.     It 
must  alsd  l«*  Ijorue  in  minil  that  tlie  aapBr^nlhis  will  jjrow  in  Horao 

ireiiervalive  fluids  iu  Loltlca,  t.;;.  bichromate  of  potusli  and  Mailer's 

niiL 
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exwpcion  were  detached  from  the  basidin,  from  wliicb  ibcy 
to  be  foniied  by  seginentHtinn. 
OnAcd  preparactons  of  the  harder  whit«  bodies  projecting  from 
tt»  «jk  of  the  cavities  showed  that  ihoy  were  formed  of  by[ihn> 
Wr  Anfti^l  thicker  thEin  tbone  before  (lescrilK'd.  The  walls  of 
ihf  irrtpilar  cavities  were  formed  of  luug  tlssite  interwoven  wiA 
fenfh*,  which  on  the  inner  asfM^ct  gave  rise  to  pi^^uented  conidla- 
ftnanm,  and  on  Ihe  outer  sent  out  ljyi)hte  which  ramified  for  a 
vttBMteaMt'  distance  in  the  wjills  of  the*  alveoli.  (*  Hvplne  "  are  the 
ttuMBtei  or  threads  of  il  fuagiii!  which,  when  matted  to^-ther,  form 
IW  myeeliinii.  '  Couidia  '  iire  asexunl  nporeB,  nnd  *  conidiaphorc;:^ ' 
arv  the  hvphie  which  prorbiec  cimidiiu  The  '  hiwidia  "  nre  large  oells 
bone  on  the  s^ioreprodiK^ing  surface  whicli  giv<a  rise  Id  apores  at 
thrir  free  ends.) 

lu  the  hepatined  ttssiiP  there  were  found  tubercle-like  points 
and  "siuue  larger  rtniform  '  paeudn- tubercles  '  formed  of  alternating 
Ecvnw  uf  hyphft-  of  diflbrent  density.  The  fibre?!  of  tlio  mycelium 
K*,v«>1t  penetrated  lh«  n-niform  bmiies,  and  spread  out  in  the  form 
o£  bnuieheji  into  a  tJeiiae  fan-like  structure.  The  whole  presented 
an  M>}<eaniQi-e  -itrikiiigly  resi-iiiblmg  that  of  actinomycosis. 

The  siusller  notlulrs  in  Home  caaes  started  in  Ihe  alveolar  wall, 
},yw*uniahly  from  a  spore,  lo  from  one  thickened  coutral  stock 
iiuiuvrous  irrejtular  proteHHt's  branehed  out  dicbotomonaly,  and 
K'fUJ*xI  a  i»as-<  prfsentin^  the  appeurancf  of  a  large  mulberry. 

Th^  alveoli  of  the  liepatised  tissue  were  filled  with  an  exudation 
cou^s(iu>;  of  corpuscles  and  fibrin. 

N»^r  the  centre  of  the  lesimi  ihe  bm^  tissue  and  exudation  were 
rvi^Ctfd  by  necrotic  tissue,  in  whidi  the  chromatin  granules  of 
bn.'k«i-*lottn  ci>r[)uscle3  were  easiiy  reco^rnisahle  by  the  deep  staining 
rviK'fKW.  U'ucocytes  and  macrophagcB  were  i>reaent,  and  the  latter 
KaM^^  uwrv  uunterourt  tjcar  the  asper(?illarj-  foci,  and  especially  so 
m*r  lb#  hypha'.  some  of  which  were  couiplotely  aurrounded  by  the 
it»4Ccvi|4iA^'<^  la  all  ibt'  sections  a  muuUI  tbromliosed  vessel  was 
tf^  _  'M  waUl  «tis  infiltrated  with  byphre  which  had  also  penetrated 

u'*  I'-^  '»>''-*  ,om»ii'-^iel  irrih  tuh^-nnh'iis.  -The  ease  recorded 
^x  \vii**»ou'  i#  i*ganled  by  Ri'non  as  cif  this  nature,  although 
itvtffttWsl  bv  tW  author  H.t  a  'case  primarily  of  tubercle  in  which 
«  tun«:u«  ia*|vrvillus)  grew   in  tlie  lironchi  ami  lung,  ainiulatiug 

ItK'  iviiwMi  w««  A  girl,  let-  ^'  wiio  hud  been  ailing  for  two 
W.^uib"  *'th*  ^birbt  cou^h  and  umrk<-d  loss  of  rieah.  There  were 
^u*  M  *v««k'ii*trtU<»n  of  the  b.ise  vl  tlie  ri^dit  hin^  in  front  and  of 

ihv  nth*  «l*^^  **»•*>"**•  fi       ,■ 

Kwbi  ^Uts  *ftei  *dmi^*ion  signs  of  broiJtmg  down  appeared  at 

ih<  fc»**  ^'i  ^^*  "S*!*  '""S  po^te""'"'?'  "»J  tl^i-et-  duys  luter  a  white 

i«wh  -UH^ivJ  ^w  **»*  I*?'*  '"'^''  y}  II"'  '-'"S'le.     Severe  continiioua 

pvwvw  -W'iMn'JI  ^U^a-l'-lOo-*"   1-.).  and  later  the   teropt-rature 

i\uk.  Soe.  rrw«»..  vol.  xh.  p.  ;ii. 


I'ULMOMARV    MYCOSIS  465 

The  wlitt«  patch  on  the  ton^uo,  which  had  a  ^'L-liiluiotis,  semi- 
tmnshic^nc  look,  and  was  very  firmly  adherent,  gradually  spread 
all  over  the  tongue  and  hard  imd  auft  palates.  The  child  died 
^iixtecn  days  after  adiiUHaiou. 

Post-viOTttm. — The  lower  three  quarters  of  the  right  hing  were 
coDHolidated  in  patches  which  weru  yuUow,  mottled  with  grey.  The 
patches  were  riddled  with  smuU  cavities  containing  pu&,  and  in  the 
anrrounding  lung  were  numbers  of  bright  orunge-coloured  bodies 
about  the  si/.e  of  a  itiustiird  seed,  which  cuuld  be  pick>t^l  out  with  the 
point  of  K  knife.  In  the  pofjterior  part  of  the  lower  lol>e  there  was 
a,  cavity  the  size  of  a  tang:prine  orange,  with  irregular  bijtck 
Willis  covered  with  white  Krunules,  Kxposed  vessels  ran  across  tlie 
cavity,  which  comruMniciited  frL-ely  with  the  main  bronchus.  In  the 
hitter  were  aevoral  white  geliitinous  pjitches  similar  to  those  on  the 
tongue:  they  peeled  oif  with  difticulty  and  left  raw  surfitt-ea.  The 
left  lung  contained  scattered  hroncho-pnenmonic  patches  and  u  few 
orange -coloured  granules. 

Micrmcopiru}  ej-aininatmn  showed  the  absence  of  actinomycos 
and  the  apjrenrauces  wtre  typiciLl  u(  uspergillua. 

The  mesenteric  ^dands  were  enlarged,  and  contained  yellow 
granules  Bimilar  to  those  in  the  Inuj;  :  i"  a  few  places  they  were 
suppurating,  »nd  the  pus  contained  niycellal  lilunients,  The  report 
states  :  '  Careful  search  was  made  for  miliary  tubercles,  but  none 
Tvere  found.  .  .  .  On  careful  search  a  few  tubercles  were  found  in 
the  alveoli  of  the  lunfr  and  in  the  mesenteric  t,'Ianils,  but  itn  harilli.' 
The  evidence  of  the  presence  of  tubercle  at  all  iti  thia  caae  is 
therefore  inconcluKlri % 

Kenon  regards  the  taae  as  certainly  one  of  aHpergilhis  futnigatus, 
and  not  aspergilhis  niger ;  but  h(-  miaqnotes  the  title  of  Dr. 
Wheaton's  paper,  aa  the  word  '  nigf?r  '  does  not  occur  there. 
A  case  recorded  by  I  )r,  Bristowe  ^  may  also  tie  cnnaidted. 
Etiolo^. — The  disease  has  lieen  observed  up  to  now  chiefly 
in  persons  who  in  some  way  handle  gnitn,  tlour,  or  meal  infected 
with  the  spores  of  the  aspei^llus.  ^len  engaged  in  the  forcible 
feeding  of  pigeons  in  l-'rance  not  nncommonly  suffer.  Ilair-comliers 
who  use  flour  in  their  work  are  also  linl)le  to  be  atVected.  Millers 
and  seedsmen  mny  also  possibly  furnish  examples  of  this  atl'ectiiin. 
The  hair-comber-i  of  Taris  are  slated  by  Iti'noii  to  have  noticed  that 
they  cnnld  not  keep  ceriam  aniiniils  in  their  lionse^J ;  birds  died  frtiui 
the  disease  in  a  fortnight  or  three  weeks,  after  having  suH'end  from 
cough  and  undergone  emaL'tation  ;  dog'i  lived  only  three  months, 
but  eats  proved  insusceptible. 

Symptoms.  -The  disease  in  some  cases  sets  in  with  hfemo- 
ptyeis,  which  may  be  either  slight  or  profuse,  and  is  generally 
repeated  at  inter\'als.  A  sen.^e  of  fatigue  and  lo■;^^  of  strength  are 
foilowi-d  by  dys]ie]isia  and  loss  i>f  Hfjpetite,  Emaciation  occurs  and 
cough  appears.  Tius  is  at  first  dry  ami  recurring  in  paroxysms; 
Mibsequently  it  is  attendcfl  by  frothy  e\peetiiratiou,  wliieh  quickly 
Incomes  greenish  and  purulent.    The  sputum  is  often  biood- streaked. 

'   i'lttU.  Sur.  TrfiHS.,  vol.  V. 
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Pyrexia  is,  as  u  rule,  slight,  the  tveuing  temperature  rarely 
exceeding  W  or  Jirt-Q"  C.  Night  sweating  is  ocoasionally  ohservetl. 
Dry  plenrisy  has  l)een  pr&wiit  in  some  raHes.  TheBe  <tyinpiointi 
gfinerally  suggest  a  diagnosis  of  pulmonary  tubereuloais. 

Towards  the  da'*  of  the  case  wpalnic^s  incronses.  «evere  hienio- 
ptynis  may  occur,  and  odema  of  the  legs  appearH. 

In  other  eases  hiemoplysis  is  slight  or  ahsent.  the  onset  beiug 
marked  l>y  bronchitis,  morning  vomiting,  feebleness  and  loss  of 
appetite-  Dyspnoea  then  Iteconies  a  marked  featnre  and  may 
assume  an  astninatic  type  during  the  niglit,  when  cough  is  often 
incessunl  oiul  aceotiipanicd  by  profuse  frothy  expectoration. 

At  a  later  period  the  rKpectoration  lieoomes  greenish,  pnmlent, 
and  occasionully  innumulnr. 

The  physical  sl^ns  in  the  earlier  stages  are  those  of  bron- 
chitis, followed  at  a  later  period  by  evidence  of  coniioUdatioii. 
geneniUy  at  the  apex  of  one  lung. 

The  L-ourse  of  the  disease  U  variable.  Periods  of  improvement 
are  generally  observed,  during  whieh  the  patient  may  gain  weight 
and  lose  most  of  the  symptoms.  Arrei^tof  the  disea.oe.  accompanied 
by  hbrosis  of  the  lung.  fre<iiiently  occurs,  and  the  aspei^illua 
gradually  disappears  from  the  sputum. 

Ca.'tes  havo  been  observed  niuch  have  limied  three,  six.  and  eight 
years,  or  even  longer. 

The  danger  most  to  be  fearfnl  in  the  supervention  of  pulmonary 
lubercnlo>us,  and  the  existi-nce  of  such  an  aft'ection,  and  its  gcnenil 
aitiiilarity  to  pulmonary  tubei'culosJM,  is  a  proof  of  the  necessity  which 
exists  of  exfiraining  the  sputn,  in  all  cases  of  pulmonary  disease, 
a  point  which  we  have  frequently  urge<i  in  the  course  of  this  work. 
We  have  recently  heard  of  a  cane  which,  owing  to  the  neglect  of 
this  precAution,  was  overlookcMi  for  two  moDtha.  being  regarded  as 
certainly  one  of  tuberculosis. 

Dia^(MiB.~Tho  disease  can  only  be  reoogniaed  by  the 
discovery  of  the  mycehum  or  of  small  rounded  white  or  yellowish- 
white  IkxUcs  in  the  expectoration,  although  Iwfore  this  its  pre'^ence 
may  be  suspected  when  the  ]>atient  is  engaged  in  any  of  the  occu- 
pations mentioned  above. 

The  sputa  will  probably  lie  firtt  examined  for  tuhercle  liacilli. 
under  the  impression  that  the  case  is  one  of  tulierculosis.  If  none 
are  found,  the  '<pnta  should  W  examined  for  fragments  of  the 
mycelium,  which  may  be  stained  with  a  watery  sohition  of  aafranine. 
or  Isjtter  by  ytaiuiug  with  thionine  (Ronon). 

To  make  certain  that  the  mycehum  is  that  of  the  aspergiUus, 
fresh  Kputa  'fhould  be  sown  on  tubes  of  sivrili^-d  '  liquide  do  Kaulin,' ' 
and  kept  at  a  temperature  of  H7°  C.  If  spon-s  or  uiNxelium  are 
present,  filaments,  at  lirst  i6olnti-d,  but  which  afterwards  luiite  and 
form  a  clump,  will  he  ween  to  arise  on  the  pieoond  day.  and  ■dcwly 
to  reach  the  Kurfaec  of  tho  lirpiid.     Some  hours  later  ihey  form  i 

•  For  the  rtowiptwition  of  liqnidQ  dv  llanlin  f«f-  Itiinon  ,  L'axi^rgilloM,  p.  Jia 
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whitiHh  velvet-lilie  oarfwt,  which  twenty  hours  later  is  covered  with 
KiveiiiMb  spflre;^  which  essuine  a  lilack  colour  iii  a  few  days. 

The  pfttho^t'nic  njitnn^  of  the  fanjrus  may  Iw  proved  by  injecting 
an  emulKion  of  lUa  ■«poreH  into  Che  axillary  vein  of  a  pigoon,  or  into 
the  vein  of  tbc  ear  of  a  rabljit.  The  animal  mil  die  in  from  four  to 
eight  days,  from  genfraliKed  nodular  li*sions  in  all  the  visctra,  but 
eHpeciaJly  in  the  kidney^^.  A  fragment  of  the  kidney  sown  on  a 
tube  of  '  liquide  tie  Raulin  '  will  rep^oduc(^  in  from  three  to  six  days, 
a  culture  of  the  aspergillus  fumigatus. 

Treatment. — The  IndlcatlonH  for  treatment  are  to  develop 
the  resistinti  power  of  the  patient  by  givinjj  abundanto  of  food,  and 
by  enforcing  rest  during  periods  of  pyrpxia.  lie  alioutd  bo  removed 
to  a  ptac-e  where  the  air  ia  icioBt  free  frmn  organic  inipuritieH.  They 
are,  in  fact,  in  all  respects  similar  to  those  rtt-ommended  in  tbiii 
work  as  suitable  in  the  treatntent  of  pidmonary  tiibci-culosis. 

There  is  no  specific  remedy  for  the  disease  known  at  the  present 
time. 

Renon  Ita-s  fonitd  chat  unimalfi  iitta(-kt!<l  by  tlip  disease  live 
longer  if  iodide  of  putastiuin  ami  arHenic  are  administered  to  them, 
and  on  that  ground  recommende  the  use  of  tbetie  drugs  In  caHea  in 
human  beings. 

The  nymptomalit  treatment  of  the  disease  -i.e.  of  cough,  liM-mo- 
ptysis,  and  asthmatic  paroxysms  should  be  conducted  on  the  Uuea 
elsewhere  recomnirnded. 

It  is  poasible  that  the  iiae  of  creaBOte  vapour  baths  may  proveof 
service. 

In  the  absence  of  i^yrexiaami  urgent  -iyuiptoms,  cod  liver  oil  and 
tonic  remedies  should  be  given. 


SECONDAIIY  AHPKRfJHXOMYCOSlS    (JK   THE  LL'XGS 

EUotof/'/.  -The  diseases  in  which  sofondary  iiifectiuu  Ijy  the 
fon^B  has  hitherto  been  observeil  are  {-hionitr  hroncliiti<i,  bronchi- 
ettasit^  broncho  pntuiuouia,  h!^■mo^rIlu^,'iL■  infarctiou  of  ibt-  linigs 
secondary  to  vfth  ular  diseaae,  pulmonary  tuberculosis,  and  malig- 
nant growth-^  of  the  Jung. 

In  cases  of  dysenterj',  cancer  of  the  pylorus,  septirif-mJa.  and 
diabetes,  the  (Mndilious*  pre^nt  appear  to  favour  the  growth  of  the 
fougas. 

Palhofji'Msin.  K\idence  of  sjtecial  expc^ure  to  infection  by 
the  fungUH  owing  to  the  nature  of  tbi*  employment,  has  l>een  lack- 
ing in  cases  in  which  the  disease  is  secondary  to  some  other  affcs:- 
tion  of  the  lungs.  The  cachexia  Indiictfd  by  cann-r  probably  aft^aj! 
a  predisiw-Hing  cuusl-  by  lowering  th'--  n-si'ting  power  uf  the  patient. 
In  diabetes  there  may  be  some  spi^cial  condition  present  which 
f&Touri«  the  growth  of  ibe  fun^'us.  Ijiftx-tiot]  i>  [irolfably  through  tho 
air  in  some  cases,  in  others  the  orguDi-^)ii-«  wi-re  nioht  likely  present 
in  the  na^al  inuc^ius  uiembrane  or  in  the  -utliva,  and  hav«;  iicijuired 
virulent  proiterties  owing  to  Kome  change  in  the  condition  of  the 
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patient  hanng  proved  favourable  to  their  growth  and  multiplica- 
tion. The  fundus  has  been  fouud  in  the  Bituations  uaiue*.!  and  iu 
the  salivH  when  no  affection  of  a  mycotic  nature  was  present  in  the 
individual. 

MorUtil  anatomy. — R^non  describes  three  foruin  of  leaion : 
{a\  bi-onchiai :  {h)  tuberenlar;  {c)  cavernous. 

{a)  The  growth  in  this  fonu  take?  place  upon  and  tii  the  bron- 
chial walls  and  on  the  walls  of  ui-uncliiectatic  cavities. 

(/»!  In  this  variety  nodules  resombhng  tubercles  are  produced 
in  the  lung.  Thfy  are  firm,  greyish -ye  I  low,  well-defined 
nodule)^  composed  of  runiiiieii  iiiyceliiiui. 

(c)  In  the  cavernous  fonn  the  growth  takes  place  on  the  walUof 
pre-existing  canties  in  the  hmg.  The  fungus  is,  however, 
not  preiient  in  all  the  cavities  -a  proof  that  it  is  not  the 
cauBe  of  the  lesions. 

The  fbrnis  re.'ieinbling  actinomyces  are  never  found  M'hon  the 
dlticaw  is  aeeoadary. 

Sifi'iptows,  Course,  ami  Diagnosis. — The  infection  usually  occurs 
as  a  terminal  event  in  secondary  cases  and  hast^U'^  the  end.  The 
symptoms  do  not,  as  in  the  primary  form,  undergo  remission,  as 
the  course  of  the  disease  is  progressive  and  a  fatal  termination 
appears  to  be  invariable.  There  are  practically  no  tjymptoins  which 
can  be  directly  attributed  to  the  presence  of  the  fungus,  which  is 
i-arety  suspected  before  the  discovery  of  the  myceliinii  in  the  sputa. 
This  must  be  sought  for  and  stained  according  to  the  methods 
already  described. 

Trcatuicut. — The  treatment  deixuds  (i|)on  the  uniurc  uf  the 
primary-  disease,  and  is  practically  uninfluenct-d  by  the  presence  of 
the  couiphratinn. 

Oldtum.— Gilcbiist  and  Stokes '  report  a  case  in  which  a 
fungus  of  this  nattire  was  present  in  the  tissues  of  the  skin  in 
a  duease  reKembling  lupus,  and  termed  *  pseudo-lupus  vulgaris,' 
affecting  the  fuoe. 

Stained  sections  of  the  skin  showed  hypertrophy  of  Uie  epidermis. 
scattered  through  which  were  nuuierou."  %-ariousty  sized  wellde^ned 
iniUary  abscesses. 

In  all  tbene  abscesses,  and  also  among  the  granulation  cells  in 
the  cortex,  were  numbers  of  double  contoure<l  refractive  Inidii'S  of  a 
ronnd  or  ovoid  shape.  They  varied  from  10  to  20/t  iu  diameter, 
many  presented  buds,  and  in  some  a  vacuole  was  observed,  but  this 
appearance  was  not  constant ;  they  were  usually  i^ingle,  but  some 
were  in  groups.  The  contents  of  the  l>oditfs  consisted  of  granuUr 
protoplasm  ;  giant  cells  were  present,  and  the  bodies  were  in  some 
casfs  contained  within  these  cells.  The  appeanmces  presented  by 
chose  bodies  closely  renemble  those  described  l>elow  as  found  in  a. 
caw  of  protozoic  infection  of  the  skin.   No  tubercle  bacilli  wer*-  fouud. 

Pure  cultures  of  the  organisms  were  injected  into  the  external 
jugular  rein  of  a  dog,  which  was  killed  in  two  months. 

*  BntM.  Joiina  Hoftkins  Hotpltai,  toI.  \\l  "Ha  04  :  July  imHl. 
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The  appearances  in  the  hmgs  of  thu  dog  were  as  follows  : 

Projecting  from  the  plenral  surface,  and  oompletely  HttidtUiig 
both  puhiiuitary  pleiint- ,  were  a  lar^'e  number  of  firm,  li^ht  yellow 
nodules  the  size  of  a  pea  or  larger. 

They  extended  from  \  to  *2  cm.  into  the  hing.  The  nodulea 
wore  round  aiid  8harp1;  defined.  Ou  section  of  the  lungn  both 
organs  were  found  to  Ix'  studded  throughout  with  siuiiliu-  nodules. 
No  cavities  were  present  and  there  were  no  extensive  arean  of  caae- 
ation. 

MtcroHCopical  fXrtiiiiniition  of  ihc  puhuonary  nodules  showed  a 
central  aix-a  undi-rgning  rimfrulative  itetTosiK,  in  which  ginrit  celU 
were  oceaMiuimlly  prewni.  This  was  nurroundtd  by  u  zout'  of  large 
epithelioid  iind  lymphoid  cells,  the  whole  forming  u  nndule  tn  whin^h 
the  temi  pnt-u do- tubercle  i«  applied  in  the  vepirt.  The  rounded 
l>odte.s  in  the  iiecrulic  Jiren.>i  were  Htained  of  a  ]i<^htr  blue  colour* 
No  mycelium  was  fouud  in  the  Lissues. 

Cnltivatiorifi  of  tl»' bodies  were  injected  into  other  animals  and 
A  similar  disease  developed. 

The  fungus  is  bL'liev(.'d  by  Mr.  Ciilchrist  to  be  an  nidium, 
and  allied  to  the  yeast  fungus. 

8<inie  of  the  mmoritui'.  or  moulds  are  lielieved  to  be  pathugenie, 
hut  very  few  t:a:^es  in  wliieli  fniitri  of  this  eliiss  were  oHis^-n^ed  have 
been  at  present  described. 

Pseudo-tuberculosis  hominis  streptotricha.— Flex- 
ner  '  has  reported  luider  the  above  ht-uding  a  \ery  iiileresling  ease 
in  which  extensive  consulidation,  area^;  of  soft^'uing,  and  ninnernus 
tubercle-like  Ixwlies  were  present  in  the  lungs.  Sinnlar  lM)diea 
were  also  scattered  all  over  the  |H'ritorieuin  and  iu  the  mueiituni, 
which  was  rollnl  up  n.nd  thickened. 

No  tul«Tcli*  baeilli  \v»-re  present.  Cidtures  inociilaled  with 
mat*'rial  fnuu  the  lungs  showed  in  twenty-four  hours  11  \igorons 
growth  of  a  bacillus.  The  organism  \<  believed  to  be  a  new  .ipecies 
which  F'lexner  niiin("5  '  sireiitoihrix  pseudo-tuberculOHa.' 

We  mwjtion  it  in  this  place  owing  to  the  fact  that  it  produces 
nodules  .sintilar  to  ibose  found  in  tuberculosis. 

■f.    K.    V. 


Al'l'KMUX    TO    CHAi^TKU    X.WIX 

rKf>T0ZOt<:   INFECTIDN 

ItiXFORit  and  tiilchrmt  have  ro]H>ned  iw<j  very  iiilereslinK  (.■uhis,  wliich 
are  Jeacribed  a^  ■  I'rolozoaii  or  Coccidioidal  I'studo-lubertulimis.'  Fitr  a 
ftUl  aeCDunt  of  thi^xe  cnse»  Wf  must  relVr   i.he    rcatk-r  tu   the  Oiii^innl 

Xrl."     In  the  rir«t  caae,  which  occnrrfd  in    a    mim    nl.    W,    a   fann 
orer,  the  disease  began  iii  \iSHi>  a»  aii    L-kvntcd  tender  Hpot  on  the 

■  Johni,  lU'pkina  no»}iiint  liulUt.    .'innv  WiH. 
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tack  of  the  neck,  and  iiicreaHed  b.v  the  fonuation  of  nev  papillary  alen- 

tiimx.  The  luirts  chieti.y  u^ccted  weru  tht  buck  of  iht  neck,  the  eyebrows. 
nomi,  chi-i-ks,  lips,  ears,  aud  buiidt;.  The  prof,^e^  of  the  diiieave  was 
runrJieJ  by  nllernuting  peruxU  uf  quiettcviife  aud  activity. 

In  18IH  a  aoi-e,  21  hy  i>  it)t:\iet>,  wiui  present  on  the  Laeli  of  the  Deck, 
ami  llierf  was  probably  iilati  one  on  llie  foiehftad. 

The  iliHense  remained  local  until  Pubniary  1h94,  when  the  l>tiipfaatic 
glamU  rif  the  nei-k  eiiliirged  find  develitpad  Hinctimtinn. 

Seraiiing  wttli  n  sliarp  spuon  wuh  Qinployed  in  Murch  1894. 

Ill  .Tanunry  IHBrj  ilm  pfttient  beeaiao  very  sonmoleiit,  coujith,  fever, 
and  L'uifwciatiim  ilevwlopt^d.  njid  the  physical  nigns  of  disease  found  Id  the 
limits  led  Ui  the  Linpre'^sioii  thn.!  the  patient  waa  dying  of  tubi'rculosds. 
Tlie  patient  died  on  JftTumrj  91.  iNH.'i, 

On  pti6 1 -mortem  exanjination  the  liuig^s  were  ftmemie  and  li^bt- 
cftloiired,  and  to  the  touch  ftppe.ired  tn  contain  minute  maRies  like  f^rftiiu* 
nf  sand  beneath  li  meiiibrane,  both  Imifra  were  almnst  completely  filled 
with  crevish  nodnles  of  nearly  iinifonn  size,  about  one  inilhmeti'e  id 
diaiiieliT.  tmd  closeh  rtBeinbUn«  uiihary  tuberck'B  ;  combined  with  thea« 
there  were  ciiseoitH  iiedules  imd  xmaH  ctnitiea. 

The  up]iei'  purtB  of  the  hiutffl  were  moi-c  extonaively  affected  tbao  the 
lower.  In  the  fonner  there  were  found  several  Miiall  cavities,  each 
conCniniiiu  niore  or  less  purtitcut  Hiiid.  tiohie  portiuns  of  the  Uidk«  were 
colupli'tcl,^  c-onHolid»led.  Mimy  exten-sive  contractiiii;  scars  wen*  also 
foiuici  in  botli  lucf^ii. 

Tlie  left  iipe\  was  iidherent  to  the  i-henl  »vall,  and  portioni*  of  the 
pletu'ii  were  studded  wiLli  i^niaH,  ip-ejiisb.  sli^fatty  etuvated  noddles  re- 
sc'iiibliny  (iiiliiiry  ^llbereh■^i. 

XchIuIl'h  resell  I  Lit  I  m;{  tiLberele^i  wene  ilIso  fomid  on  the  upper  surface  of 
tlic  liver,  the  prritnneni  mirfnce  of  Ibn  diuphrA^m,  tlie  parietal  pcritoDeuzu 
of  till'  pe!vi(4  ami  iliiic  fiiHuii.  also  in  the-  Bplecn. 

The  lironrbiid  ;jInndK.  the  lueHfnlcric  j^lands,  the  vestciilii-  eeiniDnles. 
and  the  adn-naltt  were  enlni-tj;ed.  and.  with  the  exception  of  tlie  lattt^r. 
contained  pnn. 

I'liH  Irnni  the  tetiteH.  prostate,  dentinal  vetticles.  a  Minus  in  the  tibia,  and 
an  abeeedtt  jii  the  hand  eorilaineii  nuinher>«  of  proioxoa  elnitlar  to  thcKte 
which  during  lifL'  liad  been  t'unnd  in  the  leHiorfi  of  tJie  xkiii. 

The  Hiiid  in  the  pnliiionnry  eavitiefl  contained  immense  niuubers  of 
prolo/oa.  iind  similar  l>i)die»«  were  pret>ent  in  abundance  in  the  tung 
tiBHUe,  and  also  in  the  siiprareniil  rapsidea  and  the  lyiuiihatic  ji^landa. 

Mi<'roscopicaIIy.  the  Inbenular-locikinj'  iiudule>>  were  found  to  preaeni 
a  histoln;;i(-al  slnicture  precisely  siiuilnr  to  that  of  tubercles,  the  r«- 
KetiibliiiK-c'  beiu^  «o  c-lose  a»  pnictifiill>  to  uuiomil  to  luHtulo^ii-al  identity. 

Ttie  tubercle-like  bmlies  not  hmU  prenenteil  the  same  varieties  of  cells* 
urnin){ed  in  ihvsunie  niunueiiiN  liii.'  kiiind  in  Inie  tuberclcB  vi/.epitlieUoid 
celU,  giant  rellf*.  tind  Ivutphoiil  eelln  but  thi'\  were  the  seal  of  coHfCiilnlive 
neiTtisis  !•■  I'u.st-tUitin.  ]ly  the  kindness  nf  Mr.  (iilobri«t  we  art'  able  to 
give  an  i1lii»Cr:itioii  sLinwing  the  appiitrHiiees  presented  by  tliPtie  bodies. 

The  nryaniMiiii  were  present,  «»Jlen  in  conhitlerable  iiuitibertt,  in  the 
([iant  eellH,  luid  were  ncalteit-d  thmuflh  the  hinf*.  Spondatinj^  fonuH 
were  fnirh  lumieroiis. 

The  appenraneeK  presented  by  the  diHeaM'd  hinKfi  were  practically 
siinibir  to  tlK>i<i'  fniiiid  in  tiiberculiv!>i.«.  except  llint  the  tiiberele  bacilli  were 
nhftent  and  ibeir  plat-e  was  taken  by  the  protozoa. 

Tile  adult  encapKiiliited  ortcaiiit^niK  rihoued  a  distinct  do nble -con toured 
CHpiiiile  ;  tiny  were  almost  sphencaJ.  aud  varied  from  l-V  '^^f  iiidiiuneter. 
Tlic-  capsule  waa  thick  and  well  deiined,  and  :ilnine<l  deeply.     Betwe«D 
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the  capsule  ami  the  coatentH  theri!  wan  a  eU&r  rc'tractive  layer,  which 
oither  Btiiinsd  with  diltitulty  or  more  t»flen  did  not  Btarn  at  all. 

This  cIbu- zone  App«am  to  be  hoinD^meoiiii  innil  t^truottiretead ;  it  vorioa 
in  ihickneBs  from  l/i-3^.  iknd  i»  hardly  (Uaooverabk-  when  eponiEation  ia  in 
process. 

The  protopUsm  of  tbe  orgBTii^ni  i**  Eiirrounded  by  the  clear  layer,  and 
NiaJne  readily;  it  contaids  fine  and  f-ume  acatlored  coar.'te  granuleR;  the 
latter  are  ituuielimeii  seen  at  tiir  periphery,  or  they  loay  form  a  network. 


Fw.  123.— Skctiox  iir  I.rxi.  Hunt  a  uasi;  i>r  VmrtoTAnc  IsrBrnos 
HKCOSUAllV    It'    Dl8KAl*t:   Of  THK    SkIS 


The  proof  afforded  b\  thrsp  nliftpnjiit.iiin%  thnt  lcf-io^^,  whirh  to  the 
fiakid  eve  and  iipini  niicroncopirfil  otniiiinntion  ranuot  \ip  diHtiii^iiMliLiI 
froin  tho^c-  resiiUiot;  fnnii  llit-  pi-pHencc  of  the  Icai-illii-*  tiibi-ri'iilciftiB  nf 
Koch.nmy  bi-  produced  in  the  hinys  by  iiifi'ctioii  (roin  fiuif^i  uml  protow^a 
in  complete,  and  shovvft  hov  Altstdnlt-K  riei-dBsary  It  is  in  fUl  caaef  of 
Kimpected  tiibrrculoBii'  to  aearch  fnr  tht- typii-iil  bac ilUih,  ftiid  not  to  draw 
conduiiions  as  to  llie  iiattire  of  thft  di«eoAB  merely  front  naked-eye  or 
histological  evidence. 

J.  K.  F. 
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lIvD.^TtD  disoasc  of  the  lung»,  like  that  of  otherorgana,  is  due  to  ih» 
introilnctioii  into  the  hody  of  the  ovuin  of  tUo  ta'uia  echinococcivs. 

Out  of  800  ftiaen  of  single  iiyilutiil  cyst  occurring  in  the  Austra- 
liLsian  hospitals  collected  by  Thomas'  the  thoracic  organs  were 
aft'ecteil  in  141  tiaseu  a»  fotlowH  : 

Lung lll-l  cases 

rieura i      „ 

Heojt ■*      .t 

'  Thorax  ' 1  case 

141 

Hydatid^^  ajipear  to  he  in^t  with  in  the  lan^H  hi  a  hirger  propor- 
tion of  casus  in  .'VustnilasiiL  than  in  Ejiropi.',  as  is  seen  by  a  com- 
parison of  the  tn^blcs  of  Neis^ser  and  Thomas.^ 


OiViin 


Liwr 

Lang 


rruiwitlon  iicr  i-init.  i>l  lotkj  «<uc< 

Tlmmiu's  inhle*  * 
AiuRntloate 

Ilnr  ouM 

- 

-      -  -     — 

_ 

7-44 

li'U 

'    In  Earopc,  1  to  6| 
III  AuitlL-atasiB,  1  to  4 

Mooac.    Sydney 

imf4. 

"  Op.  cit.,  p.  133. 
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Etiolo^.  The  difwa.ie  is  most  cmnmoti  in  conntrieiii,  sitch  as 
AuHtmlia.  iLnd  Iceland,  in  which  infectecl  iIo^'b  are  numerous,  and 
asisociate  cloii^^l}'  with  bumau  being»  in  their  domestic  life.  Water 
cnntainiuj>  the  ova  of  the  worm  is  probably  the  chief  aouroe  of 
infection. 

Morbid  anatomy.— A  single  hydatid  c^^-st  is  generally 
present,  tint  both  lungs  may  be  affected,  and  there  may  be  more  than 
one  cyst  in  a  single  hmK-  Cysts  in  other  orif^ani^  are  frequently  met 
with.  The  right  lunj,'  is  more  ofton  alfecttd  Uiaii  the  left  (right, 
121  cases;  left,  74  cases :  Thomas),  awd  the  lower  lobes  of  the 
lungs  than  the  upper.  The 
maltilocular  variety  of  hydatid 
has  been  met  with  in  the 
limgs,  but  it  is  of  very  rare 
occurrence. 

The  ovum  of  the  tn  nia  ecbiuo- 
coccus  having  been  taken  into 
the  stomach,  its  cbitinous  en- 
velope is  dissolved  by  the  aid  of 
warmth  and  tlie  action  of  tb^> 
Kaatric  juice,  and  the  liberateil 
ovum  bores  through  the  coaf?  of 
the  i^tomacb  or  intentine,  and 
probably  in  the  majority  of  cu^es 
of  hydatid  disease  ontcrs  a  branch 
of  the  [lortal  vein  and  i-i  rarriwl 
in  the  hlood  stream  to   the  liver. 

In  cases  in  which  it  liecomes 
arrested  in  the  lungti  it  is  poi^sible 
that  it  umy  have  already  passed 
tbroagh  the  capillarieti  of  the 
portal  and  hepatic  veins,  or  it 
may  have  entered  a  syalenjic  vein 
after  leading  the  storaocli.  In 
either  case  it  reaches  the  liinj,'a  thi'CHigh  the  pulmonary  artery. 

Dr.  Bird  '  suggestr^  that  the  greater  [n'evalenceof  hydatid  disease 
of  the  lung«  in  Australia  than  in  Kurope  in  duo  ro  thf;  inlialation 
of  dust  containing  the  ova  of  tlie  eehinnciotenH.  If  Lhis  iis  the  mode 
of  infection  the  ova  mny  possibly  reiich  llie  lunga  through  the 
bronchial  arteries  ;  but  the  ahan-  taken  by  tKt-  prooesse-^  of  vascular 
transportation  ami  migi-atinn  n-spectively  in  the  di.'^tribution  of  the 
ova  of  the  tii-tiia  ecliiiiococcu-H  niu>t  he  considered  doubtful. 

The  fbanges  which  tht-  ovum  undergoes  in  thf  lungs  are  siuiilar 
to  those  which  occur  in  other  organs.  It  lor<es  its  external  hoolts 
and  is  gradually  converted  into  a  cyst  eontiiining  liuid.  The  cyst 
wall  is  composed  of  a  thick  transparent  elastic  laminated  cuticle 
(ectocyst)  and  sn  internal  granular  or  partmchynuttous  layer  (endo- 
cyat). 


li-l.  — Il^i-iru'  C^sT  IN 

THE    LiXtl 


'  On  l^ydatiJauf  the  Lungs.    Melbuuni«  :  1^77. 
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Characters  of  hyditt'ui  Jiniti. — The  fluid  is  cletu",  tran8[iareut, 
eolaurlBBs,  and  neutral;  the  speciHc  gravity  varies  between  VOOS 
uud  rOlT);  cliluridti  of  Hodium  is  present  in  considerable  ainoiiul, 
and  thurc  may  be  traces  of  sugar  ;  bat,  so  Iod^'  as  the  cyst  is  liWng, 
there  is  eithpr  no  allnnnen  or  only  an  intinitesimoJly  small  quantity. 

Ill  the  Imijs'-^,  H,a  in  utlier  orf^iins,  brood  capsules,  scolices,  and 
ultimately  dauiiibter  cysts  may  be  formed  by  a  process  of  budding; 
from  the  ^aniilar  or  parench}Tiiatoii«  layer  of  the  rysl  wall,  or  the 
cyst  limy  h*-.  HWrile. 

Tht  presence  of  lb«  cyst  UHually  excites  Moine  tadammatory 
chanf^i?  in  the  surrounding  tissue,  and  thus  an  adventitious  capsoie 
is  formed  ;  but,  exrept  in  caKes  of  prolongeil  duration,  this  is  rarely 
of  tho  dmae  fibrous  charactt.T  commonly  found  in  hydatids  of  the 
liver.  Theif  may  indeed  bt-  no  capsule  tit  all,  the  lung  tissue 
firotind  bein^  either  nnrnm],  or  only  slightly  condenseil  as  a  result 
of  pressua*.  The  frequent  absence  of  a  de^finitc  lining  membrane  to 
the  cavity  occupied  by  a  hydatid  cyst  in  the  lungs  is  a  fact  of  much 
iini>nrtance. 

A»  the  cy»t  enlarKf^s  It  displaces  the  lung  and  erodes  the  tissue 
around,  so  that  small  or  large  bronchi  iiaay  open  directly  on  to  the 
Mirface  of  the  tyst ;  but,  so  long  as  it  irf  kc[it  tenso  by  the  pressure 
of  the  fluid  within  it,  these  apertures  are  closed.  If,  however,  the 
cyst  becomes  colla])sed.  either  from  rupture  or  t'Uiictiire,  as  in  the 
operation  of  paraccnteKis,  tbe  contents  of  the  cyst  are  discharged 
into  the  bronchi  and  iiir  enters  the  cavity. 

Subsequent  changes.  Huptuic  into  n  brofirhua  i&  the 
mosr,  <niniiion  evioii..  It  ik  folbnvod  Ityihe  discharge  of  the  contents 
of  tht!  cyst,  and  pot^sibly  alao  of  the  cyst  itself,  in  which  case  the 
cavity  in  which  it  iviis  lying  may  be  giaiUially  obliterated  and  the 
disease  tlins  laidcr^o  a  chit.  Tbis  favourable  result  is,  however,  of 
rare  occum-nct,  and  is  never  obsen*ed  when  the  adventitious  cyst 
wall  in  firm  and  fibroid,  as  under  these  eircunistancee  the  cavity 
remains  and  rontiuues  to  discharge  pus. 

Jiiipture  into  the  jdenni  \>  usually  atteiideil  with  pneumothorax. 
The  siibsetjucul  occurrence  of  inflaiiiitjatiou  uf  the  pleura  gives  rise 
(hither  to  a  serous  oi-  a  puruli-nt  i-tt'usion,  the  appearances  of  whicb 
will  be  ta  same  extent  modilied  by  the  condition  of  the  fluid  contents 
of  the  sac  previous  to  its  rupture. 

li'uptiirr  nilit  tiw  ffiiroiritnin  may  be  quickly  followed  by  death. 

Piirtationlfi  may  occur  in  the  tissue  around,  ami  may  pass  into 
gangi'euc ;  but  >uch  an  event  is  miL-  m>  long  as  the  cy>tt  is  living. 
The  pneumonic  prnoesv  nmy  b^'conif  clironir  and  be  followed  by 
tibriiid  induration  of  tht-  eonsolidiittd  part  of  the  lung. 

Sii/'ptn-atinii.  —  liitlanimatory  changus  in  the  adventitious 
capsule  may  lead  to  the  death  of  tbe  hydatid,  and  this  may  be 
followed  by  sujipuratioii  uf  the  cyst  and  fu-tid  decoiii[iositiou  of  the 
sac  and  its  contents.  The  condition  is  then  one  of  pulmonar)' 
abscess,  and  rupture  into  ii  broncbiif:  nr  into  tht-  pleura  is  very  likely 
to  occur.  Tbe  cyst  may,  bow.ever,  biirrnw  ihroLigb  the  diiiphragm 
and  form  a  sac  between  it  ^'v'"  '"-n^er.    This  may  be  followed  by 
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the  discbarge  of  tlie  contents  of  the  cyat  tlirough  an  opening  al  the 

nmbilicus. 

Aftor  the  death  of  the  hydatid  the  fluid  becomes  turhtd  and 
iilhuminouH.  The  iiiDclierL-y.<it  firHt  ]»re.sentH  a  g'hitinous  ap]>earance, 
then  LML-comes  opaque,  and  lUtiinatelly  breaks  up  into  fnigiuonts. 
Danghter  cyBtR,  if  prpsent,  nniter-jo  similar  chan^os,  hot  at  a  rather 
latter  period  than  the  parent  i-yaC. 

Spontaneoni>  relrotjri'Asiou  of  a  hyihitid  cyst  is  not  uiicouniionly 
observed  in  the  Uver,  but  is  an  event  of  rare  occunTenfi-  in  the 
lunipi,  esiieeiully  after  the  cyst  has  attained  a  larg'e  size.  In  such 
cases  the  t-ontents  of  the  cyst  nndertjo  fatty  dej^etie ration,  a  putty- 
like maRs  is  forniod,  and  the  (vst  f-hrivelh. 

Symptoms  before  rupture.— The  cyst  niay  n'ivo  riau  to 
few  or  no  symiitoms  so  lon^  an  it  is  small  and  centrally  f*iluated  ; 
bat,  as  it  Increases  In  size,  ffntijli  is  usually  indueed.  This  in 
generally  drj-  and  bat'kiii;,',  but  may  1*  Hccotnpanied  by  some 
mucoid  expettoratitiu.  The  tough  is  occasionally  giaroxyHCual  in 
character,  and  may  rosoinble  that  of  wboopinp;  cou^h- 

fftr.mt>pti/si\  tak«-s  plac-e  In  the  niajnriiy  of  casf** ;  it  is  iiKually 
ttuiall  in  qiianlily  daiin;.'  this  stage,  the  blood  nu'rely  staining  the 
expectoration  ;  but  profu^^e  lui  luoptysis  may  occur  before  rupture  of 
the  cyst.  Owinp  ti»  the  wlinv  growth  of  the  cy-.t  tb*-  lung  accom- 
modates itself  to  its  presence  and  dyspiwa  is  rarely  severe  ;  it  may 
still  be  slight  in  degree  even  when  tlie  cyst  has  attained  a  large 
size.  IVgent  dynpnoea  is  often  the  rcKult  of  pressure  upon  a 
large  vessel. 

Pain  is  rarely  severe,  and  mny  bt-  absent,  or  tht-re  may  fie  a  sense 
of  weijrht  in  the  chest.  The  onset  of  pain  is  scimetinies  an 
indication  that  the  cyst  has  reached  the  surface  of  the  lung  and  has 
involved  the  plenra. 

So  long  as  no  intlammalory  changes  are  excited  in  the  lung  or 
pleura,  there  is  ut>  I'yrexin.  The  general  beultb  of  the  patient  may 
be  but  slightly  affecte<l,  cilthougb  ^on.e  ilegnt-  of  lo-^s  of  Hcsh  geue- 
i-ally  occuv-i. 

The  phy&ical  signs  before  rupture  of  the  cyst  dept ml 
upon  its  size  and  ]>o>ilion  in  ihu  lung,  if  the  lysL  i^  --nmlland  deeply 
seated,  nothing  abnormal  may  he  f<Mnul.  If  it  i<  of  crinsifti'rablc 
size  and  near  the  niirface  of  the  Inng.  liuf  separated  from  the  pleura 
by  compressed  lung,  the  pereus>iuii  note  ovlt  it  mjiy  be  of  a  sub- 
tjTOpanitir  or  skodaic  rharanter  ;  the  expjtnsinn  of  tbr-  alfected  ^ide 
is  diraiuislied,  ttie  lin-ath  sounds  weak,  and  the  c-ardiat  iui)»uIsiL' nuiy 
he  displucL-d.  If  tin-  cyst  I-+  in  contact  with  the  jdcura  the  chest 
wall  at  that  spot  may  be  rounded  and  the  intercostal  depressions 
obliterated.  Tbe  vocal  freniilus  will  be  feeble  or  absent.  The  most 
cbarac*t<Tistic  physical  ^\^u  is  a  rounded  area  of  diiliiess  on  percus- 
sion, the  note  obtained  being  absolutely  dull  in  tbe  centre  of  the 
area  and  gradually  iucn-asmg  itj  resonance  toward  its  margin,  the 
breath  sound-,  and  vocal  re-*onance  over  the  same  site  being  absent. 

The  cyst,  after  coming  i]ito  contact  with  the  pleura,  may 
the  course  of  Its  furlluT  enlargement  [iroject  through  an  intei-sp 
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and  form  a.  globular  tumour  on  th/t  xur/eu-e  of  tlie  cbs4t—h  mj 
iii){>ortiLUt  and  clmracterl^^tic  niffa  of  the  ilisease.  Over  Hudi  a 
tiuuoiu",  or  where  no  swelling  of  the  kind  is  present,  a  thrill  nay 
he  felt  on  ■[wrcusBtnn — the  ao-called  byilatid  thrill — a  sign  whidiis, 
however,  not  limited  to  Jluid-coiitiiinin<;  cavities  of  this  nature, 

Some  crepiUuit  rales  may  be  caused  by  congestion  or  a-deinaof 
lung  tisBne  iu  the  neighbourhood,  and  thf  cardiac  impulse  nui^h,' 
»iispla*i'il.  Displaceiiiaut  of  the  heart  iiiayyiu  some  cases,  Ite  almost 
the  only  abnormiil  sign  for  a  long  period,  as  occunvd,  for  example,  in 
a  cusf  lately  under  obwr%'atinn  at  the  Hrompton  Hospital,  in  which 
the  litart  had  bneti  markedly  displafi'd  for  six  years  previous  tothfi 
onset  of  iLii  attack  of  doul>]L'  pnfcumouia,  during  which  the  rtftl 
natnre  of  the  disease  wns  discovered. 

Sigua  of  pressure  upon  the  ve.ssels,  pneumogaatric   ner^'es,  o» 
asophagua  ure  very  rarely  met  with,     A  cyrtometric  trai-Jug  m»3 
show  eiilargement  of  the  affected  side  when  there  is  no  definit* 
tumour. 

It  may  prove  to  be  possilule,  by  the  aid  of  the  Ubntgon  rays,  t^ 
derenuine  the  presence  and  exact  position  of  a  large  hydatid  cyt** 
in  the  lungs. 

The    rnpturc    of    the    cyst    into    a    brouchiis    is   accompanied'^ 
by   urgent    fiyuiptoms    which    may    have   an    immediately    fata..' 
teniiiiiation,      Kiipture  i^  iiMually  attendi^d  by  violent  congh,  severe' 
pain   iu   tlie  cheat,   urgent  dyspuu-a,  aud   the   expectoration   of   ^ 
ijuftntity  of  watery  lluid  containing  booklets,  and  possibly  by  severe? 
liH'iirnptysiH.     If  dau;,'hter  cysts   and  pieces  of  hydatid  membrane 
are    found    in    the   expectorution  it    showy   that  the    bronchus  iu 
fonniiunicdtion  with    the   hydatid    cavity  \^  a.  large   one.     If    the 
opening  into  the  brtmchnh  is  small  the  escape  of  the  contents  of 
the  cyst   niiiy  be  more  gradual    and    the    snnptoius   immediately 
attending  its  rupture  lei^s  severe,     fopious  htemorrhage  from  the 
veRsel.s  of  tlie  ;idvi>n1itinus  capsnle  miiy  nceur  not  only  at  the  time 
of  nipLiire,  hut  iin  fntpient  ot;(ras.ions  during  the  etnirse  of  the  sub- 
seipieiiL  ilhu'^s. 

Symptoms  after  rupture.  If  tho  patient  recovers  from 
these  Hyiupt;>ins  coii^^ii  coulmnes  and  is  usually  violent,  a  aevcre 
exacerbation  attending  tacli  fresh  fsca]ie  of  daughter  cysts  and  frag- 
mftits  of  uiGmbia]ie  into  the  lironchi.  The  flxpeotoration  often 
becomes  fiiiicl  and  pinnlejit  from  sn])purntion  within  the  cavity;  in 
chronic  ciisus  it  may  be  LOu)coliite  coloured  and  may  resemble  very 
i'loBcly  the  pus  which  is  suppowi-d  to  he  characteristic  of  an  hepatic 
ahscews.  tSeveie  pyrexia  of  a  hectic  l>ije  usually  accompanies 
stippunuiun  of  the  cyst,  und  under  such  circunistiuices  there  may 
he  <;onsiderable  emaciation,  ;ind  clnbhing  of  the  lingers  may  occur. 

In  some  cjLses,  however,  the  syiu|>ionjs  which  follow  rupture  of 
the  cyst  into  a  bronchus  are  aniich  less  severe  ;  iind  although  ijuan- 
titie.i  of  cystR  and  memhraneare  oxpectomted  iluring  many  months, 
if  fever  is  absent,  the  general  hcftUh  ma;  not  be  seriously  impaired. 
The  expectoration  of  the  cysts  uiay,  however,  be  attended  by  most 
urgent  attacks  of  dyspnii^a  owing  to  their  t^mporai-y  impaction  in 
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the  glottis,  and  at  such  times  there  may  be  danger  of  the  occurrence 
of  asphyxia. 

Physical  sl^s. — After  rapture.  The  signs  of  a  cavity 
may  usually  be  discovered,  but  in  some  cases  it  is  impossible,  owing 
to  the  contraction  of  the  caWty  which  contained  the  cyst,  to  deter- 
mine its  site  by  physical  examination  of  the  chest.  The  attempt  is 
most  likely  to  be  successful  if  the  chest  is  auscultated  during  or 
immediately  aft€r  an  attack  of  coughing,  accompanied  by  expec- 
toration. 

Rupture  into  the  pleura  is  attended  by  sudden  severe  pain, 
urgent  dyspnoea,  and  possibly  by  collapse.  Physical  signn  indicating 
the  presence  of  fiuid,  and  probably  also  of  air,  will  immediately 
be  present,  and  the  heart  will  be  markedly  displaced  to  the  oppo- 
site side. 

Rupture  into  the  j>er hard i urn  is  attended  by  severe  pain  in  the 
chest  and  eWdence  of  great  embarrassment  of  the  action  of  the 
heart,  syraptomR  which  may  Ik;  quickly  followed  by  death.  The 
chief  physical  sijrns  will  W  marked  increase  in  the  area  of  precor- 
dial dulness  and  absence  of  the  cardiac  impulse. 

Dla^osis.  -Before  rupture.  The  nature  of  the  case 
may  l>e  suspected  if  the  percussion  si;/ns  already  di.-scril»e*l  as  typical 
of  the  disease  are  present :  Imt  until  tliey  appear  or  rupture  takes 
place  a  diagnosis  may  be  impossible. 

In  a  case  under  the  care  of  th(-  late  l>i'.  Ilristowe,  a  correct 
diagnosis  wa=  made  from  the  fact  thut.  althouv'h  all  the  physical 
signs  pointed  to  the  prepuce  of  a  pk-ural  effusion.-  "  nUfion  aoun^l 
was  andihli-  I'll  r--'-'  tl.-r  tii>a  of  ••■'■m--^--. 

IHsplacemeni  of  the  heart,  for  which  no  caiw-can  i-e  dis<:overe<l, 
should  suggest  tlie  po.-~iile  pi' -eiire  of  hyiaddr:.  In  -oiije  caw-s 
the  discoveri- of  hydati^ls  in  oth'-r  orcan-  ha-s  '••<uu"'i^\  ihe  tnie 
cau>e  of  ol-^:ure  pulinnniiry  -yrr.r/.OL;.-.  The  'iiai.^.o^i-  froin  tdi>er- 
cular  disea-e  of  :1  e  I'iu::'-  i=  i'^  '-  u.a'l'.-  i  y  <:)<.-.-  atHrii-.i' r:  v>  tl;e 
site  of  the  I*-- ion=.  li.e  faci  ilia:  iL.y  bav.:  no:  '.'A\i /■:.*:>'{  iL*:  ■  line  'A 
march.'  and  the  ab-r.r*:  of  :-:l»rrclr  '•■  ric;!l;  frf.j.-i  :Lfe  ~t.^::a. 

The  srenera!  Lf-al*.:.  :-.  h-  ii  rv.'-..  i-^r  :..orr  -rio  .•'.:-  arf*.-<::fc*l  ii. 
puhiionary  lul-erc'i'-O-i-  :L.i!.  '.vr.^n  nr.  inrij :  :r^i  i.ydati'l  ':y:\  ':• 
present  in  tiie  Vii.-^. 

After  rupture. —Tij;-  py,-:.  ':  LT.Liti'i  dis.-a-'  will  r-- 
saspected  frc-:..  ::.•  L:-tory  of  tj.-:  -yj:.p-.o:..-  a'.ten'iii::^'  the 
nipture  cf  :be  -j-'.  ir.  ^  ti.:-  - -.■rr-:  or.  :..<y  '■-e  '■'.: .f.nii*A  •■  y  ti.e 
<Uacoven'  :::  :;.^  -;  ;:a  ' :'  •..'•.■.'.■:•  ■  f-i.-r.. --:.:-  i  r.;.'iA-..  ■  :..h:.  - 
brane. 

If  hi.  a'::- .  .V  -ir  r-.:.:.::    -.•.".         :■  •--.:  :  '.•.  :._■   .  .:._•      ,:  :  '.■.:.-r 
booklet- n:.'      ■-:..    -^r.-  i"-  :     :.      :.  :..^   .,-■-    -.:..      .i-,    -  -       =;. 

naoLarr  *.-_  .r.  :1-.-.-  ::  :-~:.--h'  ■^■.i:„.- i;. .:.  :'  ::..  .—  ■  .-;.-.;. 
^tunr-'i.;  ; .  '.:':'.-  ^  ..„;  V  -  ::...■  i-  •.::,  :::.-..  ^^ 
c*ocTiraf-r:  :':.r  r   ■ :    ■-.      :    _    ..;-  \.:'   :;. -•    :::  -:  . .  ^  .    ;^.;.- 

tKiet  wiih- 

IftW  :v-^:    -     f  i  :■:■      -:  :l.  :       -.--.-.-..  .-■^- -• 
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should  he  madft  to  convert  snspieton  Into  proof  by  the  puuctitre  of 
the  chest  with  an  aspirator  neetllt',  at  any  rafcp  until  the  palicut 
in  on  the  operating  tahle  and  under  the  infJueuce  of  an  anttsihetie. 
pind  every  preparation  has  been  made  for  an  imnu'ttiate  inciaion 
fibould  it  prove  to  be  necesi*ary,  as  death  baa  been  known  to  follow 
from  suffocation  caused  by  the  escape  of  the  fluid  into  the 
bronchi. 

When  a  hydatid  cyat  in  situated  in  the  upper  part  of  the  right 
loljt  of  the  livtr  and  projet-ts  towards  the  thorax,  there  may  he  great 
difliciilty  ill  aiTiving  at  a  dia^Tiosia.  us  a  cyst  in  the  lowerlobeof  Uie 
right  lun-i  or  un  effvision  iit  the  hase  of  the  right  pleura  may  give 
rirte  to  very  similar  physical  signs.  If  jaundice  in  present  and  the 
liver  projeclHconsideral'ly  below  the  t-ostal  uiargin. the  cyst  isprol>abIy 
situated  in  the  liver  ;  but  jaundice  is  often  absent  in  hydatid  disease 
of  the  liver,  and  the  liver  may  he  enlarged  from  some  independent 
cause  when  a.  i-yst  i»  situated  in  the  Jung.  If  the  upper  line  of  the 
dulne-is  is  highest  in  the  axilla  and  slopes  downwardB  both  towards 
the  sternum  and  towards  the  spine,  the  probability  ia  in  favour  of 
llit  preserjti'  of  a  plourrti  cH'u^iion,  whurt'ti^  if  the  upper  level  of  the 
dulnes.i  at  the  rif,'htliase  is  rountled  there  may  bo  a  cyst  in  the 
liver  projecting  upwards,  or  the  cyst  may  be  situated  in  the  lower 
lobt'  o£  the  ri^ht  lung ;  but  it  uiay  hv  posailile  by  the  aid  of  this  sign 
to  e\eludc  the  pn^sence  of  a  pleiinil  cffnainn. 

H  a  hydatid  cyst  nf  the  liver  perforates  the  lung  and  the 
contents  of  tin.-  cyst  an,-  expectiinilcd,  a  diagnosis  of  the  priinarv 
seftt  of  the  byilntifl  may  usually  bt-  made  from  the  fact  that  the 
sputa  lire  bile  stained. 

Hydatid  cysts  of  the  kidney  have  also  been  known  to  perforate 
the  lung.  The  diajinosis  of  such  a  condition  may  he  made  by  close 
attention  to  tlie  hiatoiy  of  the  cnao,  and  particularly  by  the  fact  that 
the  tumour  was  primarily  seated  iu  the  linnimr  region. 

The  alHencc  of  pressure  up<u!  the  laij,'e  vessels,  trachea,  main 
bronchi,  pncnmognstric  nerves,  and  u'sophagus  are  signs  of  most 
importiinee  in  the  differential  diagnosis  of  hydatid  of  the  lung  from 
othtT  farms  tiif  intnithonicic  tiunaur.  If  a  ]>leural  efTusiou  caii  be 
eNcluded,  and  fivHtuation  is  iircaont,  tlu'  case  is  almoBt  certainty  one 
of  hydatid  disease,  as  that  sign  is  not  found  In  any  other  affection 
which  i-i  liuiiteil  to  the  bmg  and  does  not  involve  the  pleura. 

Prognosis.-  -If  n.  correct  iliatjuosis  is  made  before  ruptwre  of 
the  sac  occurs,  the  prospi-ctj^  of  rL-co\cry  after  ojierntion  are  good, 
as  a  very  larjje  propoition  of  eases  treated  l>y  incision  and  ib-ainnge 
are  curr-d. 

The  chances  of  spfmtaneoua  tuiv  taking  place  without  rupture 
arc  so  remote  as  to  he  i-xchidcd  from  considoration  when  there  is 
good  reason  to  suspect  tht?  pre.aence  of  a  hydatid  in  the  hmg. 

If  death  does  not  occur  ul  the  tinic  of  rupture  of  the  cyst  into 
a  brunchiis  or  l.dsewh^•^■<^  tlie  prospect  of  ultimate  recovery  is  fairly 
good,  as  it  follows  in  rtiilier  more  tluju  half  the  tnunber  of  cases. 
The  prognosis  in  sucli  casea  is  chiefly  (letcimincd  by  the  character 
of  the  general  symptoms,  particularly  the  degree  of  fever,  and  the 
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extent  of  emaciation.     Fre^juently  repeated  hifinoptyaiB  is  un  un- 
faToumlile  >com1itioi]. 

If  the  discharge  of  the  cont^Mits  of  the  cy»t  has  hpen  prpwded 
hy  the  death  (tf  the  hydatid  and  a  fu'tid  uhscess  has  reaulb^d,  thti 
propnoais  i>>  much  less  favourable.  It  will  depend  chieHy  upon  the 
possihihty  of  discovering  the  site  of  thfi  ranty  Find  of  draining  it 
t'ffettually. 

Treatment.— Medical  treatment  is  icuite  useless  except  tu 
alle%'iate  syinptoiug. 

Paracetiteaisi,  except  as  a  preHmiiiary  atep  at  the  time  of  ot>era- 
iioQ,  i-s  uhsohitily  inadmissible.  It  has  no  douht,  in  a  cerUtin 
numl»er  of  cases,  led  to  a  ouro  witlmnt  further  operation,  hut  the 
risk  i«  too  great  to  warrant  such  a  procedure. 

For  the  sake  of  convenifnce  tbc  Hurfjica)  treatment  of  hydatid'* 
is  reserved  for  the  chapter  on  Hydatids  of  tlie  Tlciira. 

.}.  K.  K. 
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Thi:  ]ilt:uiii  is  rartly  the  primary  seat  of  hydaticls.  In  some  cases 
which  arc  apparently  of  tiiiG  iialuri'  it  is  probable  that  the  cyst  hits 
heeii  formed  wUhiu  ihu  huij,',  but  nt'ai-  its  aurfei'e,  and  has  thns 
involvtd  thf  plcm-a  at  an  earlier  pt-i'iod  than  ui^uaJ. 

Morbid  anatomy. —  A  bydutiit  of  tbe  pleura  is  usually 
siugln  :  it  vari'UiS  in  si/u  with  thi'  duration  of  the  disease;  if  long 
unrecoguibtd.  the  cyst  may  liccoiiie  so  large  a3  to  cause  aknost  com- 
plete colkpwif  nf  the  lun;^'  and  may  contain  three  or  four  pints  of 
Itaid.  As  umcii  ii;^  nine  pints  of  fluid  iiave  been  removed  from  a 
cyst  which  van  beliivyd  to  lie  of  pleuml  ori<j;iii. 

Hydatids  of  tlu-  pltiiia,  rts  a  rule,  merely  compress  the  lung,  but 
perforation  of  the  lung  may  nctur  and  be  followed  by  the  dischat^e 
of  the  contents  of  the  cyst  through  the  liionehi. 

Symptoms.— LVin  is  a  more  pinniinent  symptom,  and  occurs 
at  an  uarlitr  ptriod.  ^vlien  a  hydatid  is  situated  in  the  pleura,  than 
when  it  is  in  llie  lung  ;   it  is  often  cimstunt,  and  may  be  severe. 

Cough  nuLV  be  absent  and  hismoptysii^  rarely  occurs. 

Tbr  degree  of  dyj^piioa  depends  u|Km  the  size  of  the  cyst ;  it  is 
seldom  severe,  even  when  a  large  cy>t  has  produced  collapse  of  a 
considerable  area  of  the  lung'i. 

There  may  be  no  fever,  pravided  that  the  contents  of  the  cyst 
are  aseptic,  and  iuflammation  of  the  pleura  is  not  excited.  The 
occurrence  o£  ■Jiippuration  in  the  hydatid  is  oceompanied  by  severe 
pyrexia  of  a  hectic  type,  and,  in  some  caries,  by  rigors. 

A  hydatid  may  oecupy  the  plem-a  for  a  long  time  with- 
out proiiucing  any  marked  ettet-t  iijxm  the  general  health,  but 
pmaciation  and  sweating  usually  occur  when  the  cyst  has  attained 
a  large  size. 
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Physical  aigUB.— The  description  of  tbe  physical  signs  of 
hydatid  of  the  lungs  may  be  consulted,  as  what  is  there  stated 
applies  with  slight  modification  to  hydatid  disease  of  the  pleura. 
There  may,  as  in  hydatid  of  the  lung,  be  a  localised  globular  swelling 
or  a  general  bulging  of  the  side  with  obliteration  or  prominence  of 
the  interspaces.  Expansion  of  the  affected  side  is  either  diminished 
or  absent. 

The  percussion  note  over  the  area  occupied  by  the  cyst  is  more 
completely  dull,  and  fluctuation  is  more  readily  obtained  than  when 
the  cyst  is  situated  within  the  lung.  When  a  large  cyst  occupies 
the  lower  part  of  the  pleura,  tbe  dulneas  may  extend  to  the  fourth 
or  third  rib  in  front  and  to  the  angle  of  the  scapula  behind,  or  a 
dull  note  may  be  obtained  over  a  still  larger  area  of  the  chest 
wall.  A  cyst  in  this  situation  may  also  cause  a  bulging  in  the 
epigastrium. 

Localised  inflammation  of  the  pleura  is  apt  to  occur  from  time 
to  time  during  the  course  of  the  disease,  and  at  such  periods  a 
friction  sound  may  be  present.  Tbe  breath  sounds  and  vocal 
fremitus  and  resonance  will  be  absent  over  the  dull  area,  and  the 
cardiac  apex  will  be  displaced. 

Diagnosis.  -A  hydatid  of  tbe  pleura  is  often  mistaken  for  a 
pleural  etfusion,  a  correct  diaji^iiosis  being  rarely  made  until  some  of 
the  fluid  has  been  withdrawn  from  tbe  cyst  or  perforation  of  tbe 
lung  has  occurred. 

If  the  contents  of  the  hydatid  are  aseptic,  there  will  probably  be 
no  fever,  and  if  so  that  fact  will  help  to  differentiate  the  case  from 
one  of  inflammatory  ett'iision  into  the  pleura  ;  liut  if  suppuration 
has  occurred  in  the  cyst  and  there  is  pyrexia  of  a  hectic  type  the 
similarity  of  the  condition  to  empyema  will  be  very  close. 

The  upper  line  of  the  duhiess  may  be  rounded  in  a  hydatid, 
whereas  in  most  cases  of  pleural  eflusion  it  is  highest  in  the  axilla 
and  slopes  downwards  towards  the  anterior  and  posterior  aspects  of 
the  chest,  liut  a  localised  empyema  may  present  a  rounded  upper 
line  of  dulness. 

The  presence  of  a  hydatid  of  the  pleura  may  be  suspected  when. 
although  tbe  heart  is  markedly  displaced,  the  area  of  dulness  is 
limited  in  extent,  and  suggests  that  the  pleura  contains  only  a 
moderate  (quantity  of  fluid. 

Course  and  prognosis. — If  the  nature  of  the  disease 
is  recognised  at  an  early  period  and  proper  treatment  is  adopted, 
the  prospects  of  complete  recovery  following  the  evacuation  of  the 
contents  of  the  cyst  and  the  removal  of  the  cyst  wall  are  very 
favourable. 

The  lung,  although  extensively  collapsed  from  compression,  may 
re-expand  immediately  tlie  cyst  is  emptied.  This  has  heon  known 
to  occur  at  the  timt'  of  o))eration  during  tlie  act  of  couj,'hing.  If 
suppuration  has  taken  plaet;  in  the  cyst,  the  prospects  of  complete 
recovery  after  operation  are  less  favourable,  as  a  discharging  sinus 
may  remain,  and  amyloid  disease  of  the  viscera  may  be  induced,  but 
SQch  a  mode  of  termination  of  the  disease  is  rare.     If  perforation 
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of  the  lung  occurs,  tbo  prognosis  is  rendered  much  lem  favoarable, 
while  rnptai'o  into  the  pericardiiini  maj  lie  immediately  followed 
bv  death. 

.1.  K.  K. 
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The  presence  of  hydatid,  either  of  the  pleura  orof  thelung,  having 
been  suflpocted,  the  treatment  will  vary  according  to  the  condition 
of  tho  parasite.  If  it  be  merelv  duspei^ted  from  the  physical  gigiis 
that  it  is  a  living  cyst  distended  with  clear  Uuid,  ima<:compamed  by 
daughter  cystR,  the  question  ariseR  as  to  the  safety  of  puncturing 
it  with  a  needle  attached  to  an  aspirator,  with  the  view  of  con- 
firming the  diagnosis,  and  posi^ibly  of  treating  the  disease.  It  ia, 
of  course,  an  cxceodingly  tempting  thing  to  do,  the  employment 
of  the  a»piralur  being  so  sitnple,  and,  in  the  majority  of  cawt), 
its  use  being  totally  devoid  of  danger.  It  becomc-s  still  more 
tempting  when  we  road  the  publifthed  accounts  by  Australian 
surgeons  of  the  large  number  of  cases  in  which  a  simple 
puncture  of  hydatid  in  the  lung  hiva  been  followed  by  a  com- 
plete cure,  such  as  haa  often,  l)ut  not  invariably,  followed  similar 
treatment  applied  to  other  parts  of  the  body.  We  hear,  how- 
ever, together  with  tbuse  accounts  of  brilliant  succt'sa,  a  note  of 
warning  in  respect  of  a  very  grave  danger  with  which  puncture  is 
associated,  riz.,  that,  owing  to  the  sudden  escape  of  fluid  into  tlie 
ca%ity  in  which  the  cyst  is  lying,  and  thence  into  the  bronchi  opening 
into  it,  the  patient  has  been,  so  to  speak,  drowned  by  the  rush  of 
riuid  into  the  air  passagen.  Should  the  surgeon,  therefore,  be 
tempted  to  employ  the  aspirator,  the  use  of  which  is  probably 
attended  with  greater  danger  than  thai  of  a  simple  trocar  and 
cAnnnla,  he  should  never  do  ho  without  having  alt  hiit  int^trument't 
ready  for  immediate  incision  in  case  this  accident  should  occur; 
and  should  it  do  so.  he  must  without  hesitation  plunge  his  Iniifo 
freely  into  the  cyst  and  at  once  adopt  the  recognised  remedies  (or 
the  resuscitation  of  the  drowned.  It  will  be  seen,  therefore,  tliat 
it  is  open  to  (juestion  whether  it  is  not  al\^"ay8  wiser  to  proceed 
inetliodicnlly  to  the  opemug  of  intrathoracic  cysts  when  there  are 
reasonuble  grounds  to  suspect  their  presence — a  conclusion  which 
for  other  though  somewhat  similar  reasons,  many  surgeons  have 
come  to  in  regard  to  the  treatment  of  hydatids  in  the  abdomen. 
Of  course,  it  cannot  be  denied  that  the  diagnosis  of  the  latter  iaj 
umoh  more  easy  than  that  of  the  former. 

The  steps  of  the  operation  will  not  differ  from  tfantw 
employed  in  opening  an  abscess  in  the  buig  {see  p.  41t>).  Should 
the  hydatid  be  Uving  and  situated  in  the  pleura,  the  proceeding  will 
be  extremely  simple  ;  should  it.  however,  be  living  and  embedded  In 
the  substance  of  the  lung,  a  prehujiuury  tixiug  nf  the  lung  to  the: 
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ipleura  (sHti  p.  -IID]  millet  tie  imdbrtakun.  I  liavt:  iioL  at  present 
had  to  dual  with  any  caae  of  this  description. 

No  difficolty  with  ref»ard  to  the  beet  Sine  nf  trratmpnt  to  bp 
follaweil  existtt  in  that  other  class  of  casein,  where  the  hydatid  is 
alrewly  dead  and  the  diagnosis  is  no  laugcr  duubtful  bucaust'  the 
patient  has  expectorated,  or  ie  expectorating,  HuiJ  containing:  the 
recugnisable  elements  of  thtj  parasit-e.  It  may  poesibly  he  dillicuU 
to  localise  the  position  of  the  cyst,  but  if,  iifter  a  considerable 
time,  thp  expectoration  continnes,  an  attempt  shoiild  bo  made  to 
•effect  a  cure  by  means  of  an  external  opening,'.  If  tliiTe  i»  marked 
dulness  in  the  usual  aitnation,  namely,  at  tbo  posterior  liase  of 
the  right  Inng,  it  is  probalile  that  no  more  diJlicidtiea  will  Lb 
luet  with  than  in  the  opening  of  a  simple  finpyemii ;  but  it  has 
happened  to  me,  after  evacuatint*  a  cavity,  which  was  obviously 
formed  from  part  of  the  pleural  cavity,  to  find  beneath,  it  an  old 
dense-walled  hydatid  cyst,  which  was  evidently  in  the  substance 
of  the  lung.  Should,  however,  the  dulncss  be  very  shght,  and 
the  localising  flytnptomff  only  consist  of  a  patch  of  somewhat 
diminished  resonance,  over  which  moist  rales  are  to  he  heard,  it 
is  more  than  doubtful  whether  adhesions  will  have  formed  between 
the  lung  and  the  rhcRt  wall,  and  under  these  circumstances  the 
cautious  method  of  treatment  already  so  often  referred  to  (see 
paf^e  -119)  should  be  followed  in  all  its  details:  for  if  the  :^urgeon 
omit  to  stitoh  the  lun;^  to  the  chest  wall,  he  may  possibly  lose  hip 
chance  of  reachinK  the  hydatid  altogether. 

It  must  not  be  forgiit'ten  that  hydatids  may  be  met  with  at  any 
part  of  citlicr  lung.  A  case  is  referred  to  on  p.  )iS*.i  in  which  one 
was  found  on  the  under  snrfaee  of  the  base  of  the  rif^ht  lung, 
which  had  produced  a  hydro-pneuninthorax.  and  in  which  it  wa^ 
poBsible  to  remove  thf  whole  cyst.  The  question  has  been  discufiBed 
as  to  whether  an  attempt  uliould  hi-  made  to  remove  the  cyst  as  a 
routine  practice,  or  whether  we  should  be  content  with  dniining  the 
■cavity.  The  opinions  of  patlmlogi^its  differ  as  to  the  rJegree  of 
fibrous  capenle  which  is  likely  to  be  met  with,  I  feel  sure  that 
in  old  cases  nothing  js  to  be  gained  by  attempting  the  removal  of 
the  firmly  attached  ectocyst,  which,  in  my  small  experience,  has 
always  been  preRcnt,  and  that  much  danger  raay  be  incurred  by 
doing  so.  In  recent  cases,  as  far  aa  I  have  seen,  there  is  very  little 
fibrous  capsule,  and  the  endot;y>^t  comes  awuy  'luite  reariily  from 
the  surrounding  scarcely  iiichirjited  lung  tissue. 

It  is  important  to  remember  that  it  is  very  common  for  more 
than  one  hydittid  U>  be  present  in  the  same  patic'nt.  and  also  that 
hydatids  of  the  liver  not  very  iinfrG(|Uontly  njake  their  way  into 
the  lung  or  into  the  pienra.  In  ihe  latter  case  it  is  likely  that 
the  diagnofiia  will  be  heljied  by  the  presence  of  bile  in  the  Huid 
which  is  expectorated  or  evjictiHted,  hut  it  must  not  htj  forgotten 
that  the  expectoration  from  an  old  hydntiil  of  the  lung  may  be  ao 
very  like  the  matter  derived  from  an  hepatic  ftb^>cesa  jis  to  suggest  a 
mistaken  diagnosis.  Of  this  I  have  had  painful  perwonal  experience. 
A  middle-aged  man  had  bloodstained  purulent  expectoration  oon- 
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Iftjniug  booblete;  lbs*  vks  m  -rarraA^nile  patch  of  diminisbej 
rMoauice,  «ith  m  reij  fev  moitt  tmm tA  Ifae  base  of  the  right  lung 
behiod  :  tl;«re  vas  also  a  luauidl  ffveDng  od  the  front  of  the  left 
lotw*  »f  the  liver.  It  was  dMnriU  Ekity  th&t  the  expectoration 
eiiiiio  fnnii  the  hepAtic  svellii^.  nt  it  tuned  out  that  this  was  a 
living  hydatid  cyst,  and  that  the  pas  tmmt  from  an  old  dead  cyst  in 
Ihn  riRht  huiR.  * 

l<))iIiirrgi}iico  of  European  auigwni  on  this  subject  Is  still  so 
iiii>ii>{ri>  tliitt  we  have  in  the  text  boo^  rerr  di(;mal  accounts  of  the 
|tii>Kii<)NiH  in  Hiich  c&ms.  My  own  ei.penonce  does  not  extend  to 
itiittn  tliiin  [h'i>  or  RJx  cases,  but  so  far  ifae  result-;  have  been  satls- 
|ti<Uii>.  Hiid  lilt  Hxperience  of  our  Aastraliaa  colleugueB  shuidd 
l<lM'iiMiM>()<  III*  to  Hvoid  too  dismal  a  prognosis. 


R.  J.  O. 
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SARCOMA  AND   CAKCER 

Pbimauy  malignaut  disease  of  the  lung  is  a  rare  condition ;  but 
secondary  deposits  of  sarcoma  and  cancer  are  of  more  frequent 
occurrence.  An  analysis  of  112  cases  of  tumours  of  the  lung 
recorded  in  the  '  Transactions  of  the  Pathological  Society,"  made 
by  Wilson  Fox,  showed  that  the  disease  was  primary  in  38  and 
secondary  in  64.  The  remaining  10  could  not  be  thus  classified. 
Of  the  former,  14  are  classed  as  encephaloid,  and  12  as  '  cancer.' 
In  three  cases  the  growth  was  an  enchondroma ;  in  five,  lympha- 
denoma ;  in  two  a  sarcoma  ;  and  one  is  described  as  '  fungus 
luematodee.' 

These  cases  are  spread  over  a  period  which  has  been  marked  by 
great  changes  of  \'iew  as  to  the  exact  nature  of  new  gi-owths,  and 
if  they  could  be  re-examined  at  the  present  time  it  is  very  probable 
that  many  which  are  classed  as  *  cancers '  would  now  be  regarded 
as  sarcomata.  The  mention  of  such  a  large  nuiuber  of  cases  of 
primary  tumour  of  the  lung  may  convey  the  impression  that  such 
growths  are  more  common  than  is  really  the  case  ;  as  a  fact  they 
lire  extremely  rare,  the  large  majority  of  new  growths  within  the 
thorax  being  of  mediastinal  origin. 

The  Middlesex  Hospital  Report  for  1H88  contains  an  analysis 
by  Mr.  W.  Roger  Williams  of  890  cases  of  cancer,  of  which  317 
■were  examined  post-mortem. 
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Tbe  follov.-iiig  tahlv  shows  the  frequeucy  with  which  seoondaiy 
deposits  were  present  in  the  lougs  : 
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The  small  nnmber  of  caaoB  of  cancer  of  certam  orgnns  in  which 
mulignant  di^ctific  is  common,  aj.  the  stomach,  is  explalued  by  the 
fact  that  ouLy  the  cctsos  from  tue  surgical  and  cancer  wards  are 
included  in  this  tiible. 

In  '29  iLutopsieB  ujkid  cas^s  of  cancer  of  the  anus,  t^st^s, 
bladder,  pru^tute,  ileo-ca>cal  \^ve  and  circum,  superior  maulla, 
subniaxillaiy  region,  larynx,  and  in  four  oasea  of  rodent  atcer  no 
secondary  deposits  were  found  ;  but  in  some  of  these  cases,  and 
especially  when  the  primary  disease  involved  the  cesophagns,  the 
intra- thoracic  organs  were  involved  by  direct  extension. 

Primary  cancerous  gmwlha  may  originate  in  the  mncous 
glands  of  the  bronchi  and  may  thus  acquire  the  oboracters  of  a 
(.ylindrical  epithelioma.  The  alveolar  epithelium  is  another  pos- 
sible site  of  origin.  In  snch  cartes  the  growth  presents  a  t}'pica1 
alveolar  arrangement  with  cells  of  a  sphcroiilal  shape,  and  it  may 
contain  inhaled  pi^ent.  Tbo  growths  appear  to  spread  in  this  as 
in  other  organic  along  the  lymph  channels. 

Sarcomata  may  also  be  primary,  but  are  more  often  secondar>, 
and  not  nncommonly  appear  some  time  after  the  removal  of  the 
primary  tmuour. 

The  round-celled  variety  is  most  frequently  met  with,  but  spindle- 
telled  and  myeloid  growths  also  occur  and  secondary  deposits  of 
mcliLnotio  and  osteo-sarcoma  are  also  not  uncommonly  obsen'od  ui 
the  lunga. 

Secondary  growths,  whether  of  cancer  or  sarcoma,  reproduce  tite 
type  of  the  diseaao  from  which  thoy  originated. 

Enchondronta, — Growths  of  this  character  are  of  such  rare 
occurrence  in  the  lungs  that  wc  must  bo  content  with  the  mention 
of  the  lact  that  they  are  occasionally  met  with,  and  must  rt<fer  thc> 
reader  for  a  full  considoratiou  of  the  subject  to  works  ou  patho- 
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logio&I  anatomy.  Encbondroma  may  originate  in  the  caitilages  of 
Uw  bronchi. 

Morbid  anatomy. — Primary  growths  may  appear  either 
u  definite  tumours  or  as  infiltrations,  the  hitter  being  the  more 
common  form.  A  large  mass  of  new  growth  may  occupy  an  exten- 
sive area  of  the  lung  and  abnost  destroy  all  traces  of  the  pulmonaij 
tissue,  or  a  growUi  may  extend  into  the  lung  alon^  the  pen- 
bronoiual  and  perivascular  lymphatic  spaces,  and  in  tiie  mterlobular 
septa. 

In  some  oases  both  forms  of  growth  are  combined. 

A  cancerous  growth  may  form  a  hard  solid  white  mass  of  almost 
uniform  aspect,  or  it  may  be  soft  and  fleshy-looking.  Areas  of 
pigmentation,  which  are  often  present  in  mfiltratmg  growths, 
mark  the  site  of  bronchial  glands. 

Sarcomata  may  appear  as  two  or  three  masses  of  considerable 
size,  as  large  pernaps  as  tangerine  oranges,  or  smaller  multiple 
nodules  may  be  disseminated  through  the  lungs.  They  are  usually 
soft,  rounded,  and  well  defined,  and  present  a  fleshy  appearance. 

The  pulmonary  lymphatics  are  often  infiltrated  m  the  neigh- 
bonrhood  of  the  growths,  and  in  some  cases  of  cancer  the  growth 
infiltrates  the  subpleural  lymphatics,  and  appears  beneath  the 
pleura  as  flattened  masses. 

Secondary  tumours  are  more  often  multiple  and  rounded ;  epi- 
theliomata,  for  example,  may  occur  as  round  masses  completely 
studding  both  lungs,  but  a  well-defined  single  mass  may  be  present. 
In  rare  cases  the  growths  are  so  small  and  widely  disseminated  as 
to  simulate  tubercle,  and  in  some  cases  of  this  nature  each  nodule 
presents  a  shiny  white  appearance. 

Secondary  deposits  in  other  organs  are  occasionally  met  with  in 
cases  of  primary  cancer  of  the  lungs. 

With  widely  disseminated  multiple  growths  the  lungs  are  usually 
enlarged,  and  a  dense  infiltration  may  have  a  similar  effect ;  but 
the  latter  lesion  is  not  uncommonly  associated  with  some  degree  of 
retraction. 

If  softening  of  the  growth  takes  place,  cavities  form,  and  collec- 
tions of  pus  may  be  produced  either  in  this  manner  or  from 
suppurative  changes  in  the  neighbouring  tissue. 

When  a  primary  growth  is  limited  to  a  single  lung,  the  right 
side  is  more  often  aflected  than  the  left.  Secondary  tumours,  as 
already  stated,  are  usually  multiple,  and  affect  both  lungs. 

Etiology. — Age. — Primary  malignant  disease  may  occur  at 
any  age,  but  is  most  common  in  later  middle  life. 

In  136  cases  of  cancer  collected  by  Walshe,  57  were  &ital 
between  the  ages  of  forty-one  and  sixty. 

Sex. — The  incidence  of  the  disease  on  the  two  sexes  is,  according 
to  Walshe,  nearly  equal. 

Heredity. — It  has  been  pointed  out  by  Roger  Williams  with 
regard  to  cancer  generally  that  it  is  more  common  in  cases  of  that 
disease  to  find  a  family  history  of  tuberculosis  than  one  of  malig- 
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*•«  Umtf  k*  a  growtl)  ii-  limited  w  tbr  linu!K,  ^wk  effects  are  necet- 

TliM  M^i/^i'tf^mM  are  nirh  ■•  are  eammm  to  ■  rariety  of  chrouie 
|f»(lm>fft»'>  'iiM«w)i—  riuoeiT, ^w^foai^.  inu^.  expM'ioration,  b»ii>o- 
IflyHlN,  winifarbitiwi.  &iM  prrc-us-  Tbe  j^rskal  si£^9  more  oAiB 
uiilttf***'''  ''■"  JT^'fionoa  of  broncbiu«  or  ootwohdetaofi  of  the  Inng  tfaea 
lli»l  lif  (i  ttinioiir.  The  dy spiwxa  may.  bovner, be  out  of  proportion 
lit  Mil'  (ilryHli-ul  wjffrin,  aimI  tb«  t-\pectormirai  h»s  in  some  cases  tbe 
|(IH'm11hi  m"I  I'lirriiiit  ji^lly  or  prnne  ]ai<»  duwaeter. 

A  mi'lil  itiHHdiNlnnlLnn  of  cancer  thnwghoot  the  longs  has  been 
tilinuti'  hi  liii  iill«iiil('<l  I*;  ucut«  sj'iijpionis  soggestive  of  pneumonia 
)•  If  rlu"'".  Iiit'i'il  hif'rpcs,  Hevere  pyrexia,  consolidation  of  tb« 
ItiMU,  mill  iiliiitniiiiiiriii  lUunderlich*.  In  other  (-a.-^x  pyrexia. 
i>»t<«Uii|i,  mill  I'liiiitiiiitiiiti  havi'  Insen  present.  A  beniorrha^ 
Itli-Hi'til  I'lV'i'iii'H  itni.\  tilMuiH'cnr. 

rliyaliiMl  el|(ne>  'I'lie  lAtnint-  mrity  of  primary'  growUix 
4ii)|  lit  i1iM  liiHK'-  >ti"'  i^"^  involving  any  of  the  structures  in 
llti*  iu»«lli*Mhuuii,  Miii-'l  l"t'  b^lil  to  justify  a  somewhat  brief  con- 
Kititihtltitii  itf  ill**  "tMit'*  l*v  u'lucli  their  pvestmco  may  be  attended. 

JM*f>tv'*>"'  V\  ittiii  II  Kt^>\vtli  lias  iittainetl  a  large  size  local 
ImluViio  tuivi  !*•'  i*l>-<*'i-vit<l.  Iiiit  this  Ih  \ty  no  means  invariable,  a-'' 
ii>tt<Mtt)m  t»a>  tV'Ull  'ii''"  an  intiltmtiiig  gro-nth,  or  from  collap^ 
•i»>»t»i>\tt»*  In  t^i^mrliirtl  ol'iliiieliini. 

t,  sji.tii.u>n  I  >(iii\tiii-lml  iiCi-onling  to  the  size  of  the  growth 
M\\\  \\-  •iiii«h«tti     \\  nil  wtiU'ly  diN-^eminatt'd  growths  the  intercostal 

t\4  t^i»».'*<  \vs>«t  f\\mitlu»  i^  ofton  retained  and  may  Im  m- 
ou^ti'tt,  Mittv  ■<  Otr  t:iv\>ll)  t?i>  -.uitAittl  Wnoath  the  rhest  wall 
\t)it«4i  I  Mtv*  tM  \\A->  \t)v«it4u-K\l  M  Urye  bn>ncliiiH.  The  cardiac 
iut^>ul-i'  nm.\  \s  <\s*^iA'*\\%\K  «»k1  I'liiviUiHi  may  U-  produce*!  by  th*s 
iti><U'itii'(ilit  t4  \iw  1)4s«k(  lvtn<)E  inAn«tU4iu>d  through  the  solid  growth 
\\\  lilt-  ltiv\tt  hH  ttH<  t'tl«  >l  wttll. 

(V'l  ftjioir.**-  I'bf  ivwuvsKUj  ixMt'  awiv  be  nualterod.  or  absolute 
,^uhw«M  «Hi\  W  pnvwut.  It  ma>  als,-*  tiudi^rjo  various  modifica- 
lituiv,  Mi>\M\uiij:  lo  ibv  cMrLi;  i^  Ui^  c.-x^wtb  and  tbe  condition  ctf 
\\\¥  \<A\\£  iuH-rwmiit.-  betweeo  it  an>i  ih«  xbe<sl  wall.  KxteoaaoD 
^•>t  \h*  dHliKvs.<  W>^x>d  the  midiiv  lii:«  tvas  tbe  same  importaot 
sij|:ni6can\v  in  ih*  ca.<«  of  a  ^rv^wib  Uiuitoi  to  Un  lungs,  as 
lU  iut\UA<uiiaI  tutuoor.  hot  it  !•  s^juntUy  v«f  ies^  coaunon  ooetur- 
nmcv. 
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AtiiCulUiUon.~^li  may  Ife  -^tat^  gentjr&lly  that  aI9,  or  nearly 
all,  the  alteration»  in  the  i>reath  Mund:4  and  voice  KomttLs  which 
characteritio  a  mediastuial  growth  may  he  pre.sent  in  cases  of  tiimoiir 
liinitetl  to  the  hiDgi^,  and  the  ^me  holds  good  of  the  adventitious 
soiuidK  which  limy  l>e  audible.  Tlie^  are,  as  alrea<ly  stated,  indica- 
tive of  physical  conditioui^  which  may  i>e  produced  by  either  let^toji. 

Diagnosis. — If  in  the  course  of  it^  enlargement  the  growth 
extends  to  the  mediajitinum,  the  diagnosii-,  previously  {>erhaps 
almocit  impo:«sible,  may  become  a  matter  of  hut  little  difficulty ; 
failing  this,  its  presence  is  very  likely  10  be  overlooked. 

The  [Kis^iijle  presence  uf  a  "tecoiidary  ^.Towth  in  the  ItmgK  should 
bo  borne  in  mind  when  pulmonary  -ymptouiH  appear  after  the  re- 
moval of  a  cancer  or  sarcjnia,  or  when  the  growth  is  ritill  in  nitu. 
More  than  ordinury  cure  sbouhl  he  taken  in  sucli  cases  Itefore  a 
diagnosiit  of  'bronchitis'  is  made,  and  the  -]>ei.'ial  liuhilily  of  the 
lung*^  to  be  the  seat  of  secondary  -iarcomatous  gruwthi*  must  ^>e 
rem  em  lie  red. 

If,  iL>i  we  have  repeatedly  urged  throiughont  this  work,  an 
t^xamJaation  of  the  ex  pec  Uj  ration  for  tnbcrcle  bacilli  be  made  as  u 
matter  of  routine  in  all  case-<  of  pulmonary  disease,  and  if  a 
destructive  l&'don  in  pre^^ent  but  no  luuilti  are  found,  the  diagnosiH 
will  by  a  process  of  exclusion  be  facihtated. 

Reference  may  lie  made  to  the  chapter  on  McdiaFitinal  Tumours 
for  a  more  detailed  dinciiRsion  of  some  points  in  the  diagnosis  of 
morbid  growths  within  thi-  thorax. 

Duration— Prognosis.— In  c&ses  of  malignant  diseatfe  u 
fatal  termination  is  ineviuible.  The  duration  of  the  disease  varies 
within  nearly  the  same  limiti  as  hi  mediastinal  tumour.  Walshi^ 
gives  the  maximum  as  27  months,  the  minimum  as  »  montkK,  and 
the  averagp  as  13-2  months. 

Treatment.  The  symptoms  which  cau-e  most  distre>«s  must 
be  relieved  a-  they  arise  by  meastire«  j^iniilar  to  those  xuitabk  lu 
cues  of  mediastinal  tumour. 

Foe  obstir\'atioD£  as  to  surgical  treatment,  see  below. 

J.  K.  1". 
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whole  of  the  hmg,  may  he  reniovwl  without  necessarily  causing 
the  detith  of  the  auiuials  operuted,  upon.  When  portions  only  of 
the  luDK  wei-e  reiuovod,  the  pnuuiuothora\  disappeared  in  a  short 
time,  the  remaining  lung  enlarjEfing  or  heooming  displaced  to 
(K:cupy  the  cavity  which  was  left.  U  the  whole  lung  was  removed, 
it  must  he  presumeil  that  a  pcrinanent  pnoutuothurax  remained. 

On  the  strength  of  tliese  experiments,  numcroua  oporations 
have  been  imdertakcii  for  the  removal  of  portions  of  Inug  affected 
by  tuborculosis.  Mr.  Stephen  Paget,  in  his  valuable  hook  on  the 
surgery  of  the  chest,  has  given  an  inUfrentiog  rvsumc  of  the  subject, 
in  which  it  appears  thiit,  while  several  of  these  opci-ations  have 
proved  fatal,  two  at  least  have  been  successful.  One  was  under- 
taken by  Mr.  Lowson,'  in  wliich  the  tubercular  apex  of  the  right 
lung  of  a  woman,  aged  thirty-four,  was  reuioved  afwr  resecting 
portions  of  the  second  and  thu-d  ribs  in  front,  the  patient  dyuig, 
probably  of  gastric  nicer,  nine  months  after  the  operation.  The 
other  case  was  that  of  n  young  mim  of  nineteen,  alno  with  tuber* 
cnlar  disease  of  the  right  apex.  Ue  was  tmder  the  care  of 
M.  Tuffier,  who  in  IHIH  removed  the  affected  part  through  an 
incision  in  the  second  intercostal  space  without  reseating  any 
portion  of  rib.    The  patient  was  in  good  health  four  years  later. 

With  regard  to  these  operations  it  must  Iw  said  that  they  do 
not  seem  likely  ever  to  have  a  very  wide  application ;  not  only 
because  it  is  very  difBoult  to  be  sure  that  the  part  on  which  it  is 
proposed  to  operate  is  the  only  one  affected,  but  also  becaose,  in 
the  early  stage  in  which  alone  surgical  interference  would  be 
justihabic,  there  is  a  fair  chance  of  effecting  a  cure  by  other  leu 
htt/anlous  measures.  The  larger  the  portion  of  the  hmg  to  be 
removed,  the  more  dangerous  naturally  will  be  the  operation  ;  and 
it  is  hardly  to  bo  expected  that  the  total  extirpation  of  one  long  fur 
tuberculosis  will  ever  be  considered  a  justifiable  proceeding,  con- 
sidering the  very  great  prolvability  that  the  other  either  h&a  been 
already  or  nill  at  some  future  time  bo  affected  with  the  same 
disease. 

It  may  be  argued  on  the  otlier  side  that  one  tuberculous  kidney 
has  often  been  removed  with  excellent  reaulta.  Hut  to  this  it  may 
be  answorc-d  that  it  is  much  more  common  for  one  kidney  only  to 
suffer  than  for  one  lung  only  to  be  affected  hy  tuberculosis,  and 
also  that  the  records  of  the  removal  of  tubercular  kidneys  are  not 
so  free  from  disaster  as  U)  warrant,  in  the  opinion  of  many  surgeons, 
indiscriminate  nephrectomy  in  this  disease,  except  for  the  removal 
of  very  troublesome  symptomt*. 

The  total  extirpation  of  the  lung  has  also  been  recommended 
for  another  condition,  namely  -where,  in  a  case  of  empyema,  after 
extensive  '  Kstlander's '  operations,  ohUteration  of  tne  pleural 
ca%'ity  has  been  effected,  but  the  patient  is  left  with  a  ahrunkco 
hbroid  lung  riddled  through  and  through  with  bronchiectatic 
cavities.    The  disappointment  both  of  the  surgeon  and  the  patienti 
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luder  saoh  drconiBUnces  must  be  great ;  bat  I  have  not  heard  of 
such  an  operation  being  aotoallj  performed,  although  it  has  cer- 
tainly been  contemplated.  The  danger  of  removing  the  orgui, 
bonm  down  as  it  must  be  to  the  stmctores  in  the  mediastinnm 
b^  firm  adhesions,  and  with  the  normal  relations  of  the  parts 
dutorbed  by  the  contraction  that  has  been  going  on,  cannot  fail 
to  be  vezy  great. 

The  snQect  is  not  yet  sufficiently  matured  to  enable  (me  to  lay 
down  any  definite  rules  of  procedure  in  the  operation.  In  removing 
a  portion  only  of  the  long,  it  has  been  recommended  (Tuffier)  to 
avoid  making  a  pneumothorax  by  stripping  off  the  pleura  from  the 
ribs  for  some  distance  below  the  point  at  which  it  will  ultimately 
be  necessary  to  open  it,  and  suturing  the  two  layers  together  before 
incising  it.  A  sort  of  partial  pneumothorax,  it  is  said,  is  thus 
establt^ed  outside  the  pleura.  Tuffier,  as  has  been  mentioned, 
did  not  remove  a  portion  of  rib,  but  others  have  removed  por- 
tions of  the  second  and  third,  or  the  second,  third,  and  fourth 
ribs. 

For  the  removal  of  the  whole  lung  a  large  flap  and  a  still 
greater  resection  of  ribu  would  be  required.  In  the  experiments 
,on  animals  a  ligature  was  placed  round  the  whole  root  of  the  lung. 

The  sD-to-speak  accidental  removal  of  portions  of  the  lung  is 
quite  another  matter.  Nature  herself  occa.sionally  removes  a 
considerable  mass  of  pulmonary  tissue  by  a  process  of  necrosis,  and 
the  sphacelus  may  be  found  floating  in  the  pus  of  an  empyema. 
Reference  has  also  been  made  to  the  removal  of  a  portion  of  lung 
in  cases  of  hernia  pulmonis  without  any  detriment  to  the  patient 
(p.  498).  But  the  question' sometinies  arises  practically  in  the 
coarse  of  removal  of  tumours  of  the  chest  wall  which  have  invaded 
the  pleura  and  the  lung.  It  is  often  quite  impossible  to  ascertain 
beforehand  with  any  degn*  of  certainty  how  deeply  such  tumours 
have  extended ;  and  if  the  surgeon  should  find  that  the  lung  is 
invaded  by  the  growtli,  he  should  not  at  once  give  up  the  operation 
as  hopeless. 

The  right  course  under  such  circumstances  is  to  ascertain  as  far 
as  possible  with  the  finger  the  extent  to  which  the  lung  is  involved, 
and  this  examination  should  not  only  include  the  immediate  neigh- 
bourhood of  the  parietal  tumour,  but  as  much  as  poNsiblc  of  the 
rest  of  the  lung  should  be  explored  for  secondary  growths.  If  the 
mass  should  not  appear  very  extensive,  an  attempt  should  be  made 
to  remove  it.  This  has  been  successfully  iiccomplished  on  several 
occasions,  sometimes  by  means  of  the  actual  cautery,  sometimes  by 
cutting  it  Hway  after  placing  ligatures  beyond  its  limits,  and  in 
some  instances  Ity  simply  snipping  it  across  with  scissors.  Occa- 
sionally it  has  been  necessary  to  leave  pressure  forceps  attached  to 
bleeding  points  which  it  was  impossible  to  secure  by  ligature.  I 
have  never  myself  had  to  deiil  with  such  a  case,  and  have  only  once 
assisted  at  an  operation  of  the  sort,  which  occurred  some  years  ago, 
and  in  which  it  did  not  seem  wise  to  attempt  the  removal  of  the 
growth.     It  appears  to  me,  however,  that  the  use  of  the  ligature  is 
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the  fact  Umt  tliu  Iuiik  iu  bound  rlonii  to  tht  chest  wall  by  ulhesions' 
opposite  the  spot  where  the  pleura  is  woundod.  vr  that  the  long 
has  been  caught  between  the  fragments  nf  a  broken  rib.  Air  then' 
contiuues  to  escape  durlnj^  the  act  of  expiration  uDtil  the  wound 
in  the  lung  is  closed,  which  uaiiiilly  occurs  in  the  course  of  a  few 
hours.  The  condition,  thou^li  very  disfignrinf;,  seldom  causefl  any 
serious  symptoms,  and  the  air  is  absorbed  in  the  course  of  a  few 
days.  If  noccssar)',  its  escape  may  be  brought  ahout  by  making 
pinictures  in  the  skin,  but  this  is  aeldoiii  necessary,  and  if  not  re- 
<iuire<l  ts  unadvisablt. 

Pneumothorax  is  .sometimes  a  conse<)uence  of  wound  of  thi< 
hinj;.  .\  non-adheront  pleura  Is  essential  for  the  development  of 
this  condition.  The  wound  may  be  small  or  lur^e.  Pnemnothora\ 
is  a  much  more  serious  complication  thnn  general  emphysema.  Ifr 
is  detected  by  the  cbar«cteri3tic  physical  signs  i  vi<ifi  p.  OJHi).  Here 
again  the  wound  iu  the  lung  is  u^ualiy  rapiilly  closed,  pn>bably  by 
the  formation  of  a  clot,  and  then  the  air  in  the  pleura  is  absorbed 
in  the  course  of  a  few  days. 

Sometimes,  however,  probably  when  tlio  wound  in  the  lung  in 
valvular  and  large,  air  continues  to  escape  into  the  plem-a.  con- 
siderable pressure  is  produced,  ths  lung  collapses  and  is  compreesed. 
and  the  niediustinum  in  pressed  over  to  the  oppiisite  Ride.    In  such  a 
case  surgical  interference  is  urgently  required.     Fortunately  it  is 
simple  and  efficient  :  a  cannula  and  trocar  of  small  size  art?  intro- 
duced thriiugh  an  interctistal  space,  and  the  cannula  is  left  in  ttltt. 
It  is  necessary  to  be  as  careful  about  the  aniiseptic  arrangements 
for  this  simple  operation  as  for  any  other,  or  a  septic  pleurisy  may 
be  set  up  under  most  unfavournble  circumstances.     As  long  as  tin- 
air  Donbmuea  to  escape  from  the  lung  the  cannula  must  be  retainetl, 
and  it  must  be  covered  by  an  efficient  antiseptic  dressing.     It  ia 
pometimfs   tlifhcult  to  he  sure  whether  or  not  the  wound  in  the 
luug  ia  closed.     U  there  be  any  doubt,  t)io  cannula  must  be  removed 
and  a  careful  watch  maintained.     Should  it  he  evident  that  the  air 
is  accumulating  in  the  pleura,  the  cannula  umst  be  again  introduce*!. 
Bruising  of  the  lung.— This  is  a  fivquent  accomjNiniment 
of  fractured  ribs,  and  if  not  ^i^at  in  amount  is  a  matter  of  very  tittle 
moment.     Wlif^u  a  single  nb  or  nut  many  ribs  are  fractured,  it  is 
not  uucommuu  for  a  few  pellets  of  dark  blood  mixed  witli  mucus  to 
be  expectorated  for  a  fortnight  or  more  after  the  accident.     Some- 
times the  bti'moptysia  does  not  begin  immediately,  perhaps  even  not 
till  the  second  or  lhii"d  day.     It  is  probable  that  this  depi-nds  upon 
the  bruising  of  the  lung,  thougli  it  is  not  possible  to  exclude  the 
preseJice  of  laeeratiuu. 

Wlieu  the  injury  to  the  chest  wall  is  more  oxteuaive,  the 
htemoptyeis  may  be  expected  to  be  more  severe. 

Usaally  no  physical  aigiiH  are  obtainable  in  mild  eases-  But 
sometimes  pueomouia  may  follow  either  sli^dtt  or  severe  eon- 
tasions,  and  this  is  one  of  the  dangers  to  which  old  people  especially 
are  8ubje<!ted  after  fracture  of  ribs. 

Laceration  of  the  lung.  -This  may  occur  either  as  tfat* 
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TOBiilt  of  fracture  or  simple  bending  oi  the  ribs,  or  as  the  result  of 
penetratinjor  wounds  of  the  ohest,  and  is  generally,  if  not  always, 
aocompanied  by  more  or  less  severe  heemoptysis  and  hsmothorax ; 
but  if  there  be  an  external  wound  there  may  be  free  external 
luemorrhage,  and  if  the  lung  be  adherent  to  the  pleura  this 
hemorrhi^  may  completely  take  the  place  of  the  hsBmoptysis 
and  hsemothorax.  Some  of  these  izy  uries  may  be  followed  by  hernia 
of  the  lung,  which  will  be  considered  later. 

The  lacerations  resulting  from  fractured  ribs  are  usually  to  be 
treated  simply  by  keeping  the  patient  at  absolute  rest ;  but  in 
desperate  cases,  where  Uie  condition  has  been  diagnosed,  it  may  be 
advisable  to  open  the  chest,  and  to  endeavour  to  arrest  the  bleeding 
«ither  by  plugging  the  wound  in  the  lung  or  by  bringing  the  edges 
tc^ether  b^  means  of  sutures.  The  cases  must,  however,  be  very 
rare  in  which  such  a  proceeding  is  desirable. 

Injuries  of  the  lung  from  external  wounds  are  not  common  in 
civil  practice  in  modem  times,  but  the  writings  of  older  surgeons 
teem  with  examples  of  those  who  sustained  such  injuries  either  in 
duels  or  at  the  hands  of  assassins  ;  and  no  better  illustration  of  the 
chimge  of  opinion  that  has  taken  place  in  the  matter  of  treatment 
can  be  gained  than  by  reading  the  accounts  of  people  who  were 
-stabbed,  and  in  whom  copious  httmoptysis  or  external  hiemorrhage 
was  the  sign  for  the  surgeon  to  let  blood  from  the  ann.  It  is  quite 
remarkable,  too,  to  notice  how  many  recoveries  are  reported ; 
probably  the  fatal  cases  were  not  thought  worthy  of  permanent 
record.  At  the  present  day  we  meet  with  a  certain  number  of 
machinery  accidents  and  a  few  cases  of  accidental  or  suicidal  ^un- 
flhot  wounds  or  stabs,  and  in  military  practice  such  wounds  are  of 
course  still  common  enough. 

In  cases  of  bullet  wmind-  it  is  very  unlikely  that  much  or  any- 
thiog  will  be  gained  by  a  minute  exploration  of  the  wound,  but 
there  can  be  no  objection,  after  a  most  careful  cleansing  and 
Tendering  aseptic  of  the  external  parts,  to  the  gentle  introduction 
of  a  purified  probe  or  the  finger  into  the  wound,  pro\ided  that  no 
very  extensive  examination  be  made  if  nothing  is  found.  The 
patient  will  have  a  better  chance  if  he  be  kept  a])Solutely  at  rest  in 
the  recumbent  posture.  It  is  very  likely  that  some  pneumonia  will 
supervene,  but  it  does  not  follow  that  it  will  be  severe ;  and  if  no 
portion  of  the  clothes  or  other  septic  material  has  Ijeen  introduced 
with  the  bullet,  the  patient  may  very  likely  escape  septic  in- 
flammation of  the  lung.  It  is  highly  probable  that  this  depart- 
ment of  surgery  may  be  much  aided  by  the  use  of  the  X  rays,  but 
this  investigation  will  be  most  safely  made  when  the  patient  has 
recovered  from  the  immediate  effects  of  the  injury. 

Hernia  of  the  lun^.  — This  is  a  subject  on  which  I  must 
write  without  any  personal  experience.  I  have  often  been  asked  to 
see  patients  supposed  to  be  suffering  from  hernia  of  the  lun^',  but 
with  one  doubtful  exception  they  have  all  turned  out  to  be  cases  of 
abscess  coming  from  within  the  chest,  some  containing  pus  only, 
others  pus  and  gas.     The  former  differ  from  hernia  of  the  lung  in 
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yielding  a  more  or  \em  dull  percu^RioQ  note,  but  breatb  sounds  are 
often  very  rlistinctly  heard  over  tliem.  Tha  lattor,  on  the  other  hand. 
have  n  Lvnipauitic  ptrcusnion  noto.  but  little  or  no  lireath  aonnd  is 
to  le  Ueurd  overtht-m.  Such  abaciiwses  usually  stitrl  from  disease  uf 
some  part  of  the  bony  framework  of  the  thorax,  or  are  the  pointings 
of  empyemiitji,  liut  they  may  nrise  fn>m  a  variety  of  causes;  they 
OU^ht  not  often  to  fjive  rise  to  nny  serious  Jithculty  in  diaffnosia. 

It  will  be  convenient  to  dlscu.^s  tbo  whole  subject  of  liernia  of 
till;  lung  to^jftlier,  and  to  cltar  the  way  by  a  short  description  of 
spontaneous  or  non-traumatic  hernia.  Tbe  existence 
of  this  depends  oitht-r  on  an  unusually  high  pooition  of  the  apex  of 
ilie  lunp  or  upon  soaiie  natunil  dt'fectof  the  chest  walls.  The  former 
condition  ha»  ^ven  I'isu  to  ii<  pTOniineiice  in  the  pOKlerior  triangle. 
which  has  a,  uinrked  impulse  mn  coughing',  and  it  is  eouceivMde 
tliat  such  a  prominence  may  be  caused  or,  if  present,  aggravated 
by  prolongeil  cough.  It  was  a  casi-  of  thii?  sort  which  I  mentioned 
as  the  doulnfid  exception  iii  my  rnmplete  personftt  ignorance  of  the 
subject ;  and  in  this  case  1  could  not  convince  niynelf  that  the 
swcllinxs  in  tlie  pnsterior  triangles  did  tjot  consist  of  a  local  hyjier- 
trnphy  of  the  fiitty  tissue  of  the  part.  It  is  obvious  that'  soft 
tiinioiu's  in  thi.>  situation,  i^uch,  for  example,  a.-t  the  fatty  tniuours 
mot  with  in  9]iijnidic  cretins  or  tlie  si\Ldliii)<a  caused  by  cystic 
hyj^Toma,  might  very  easily  he  inintaken  for  protriiaions  of  the 
lun^.  Btit  there  can  he  Utble  doubt  that  genuine  cases  have  been 
«ei"asional]y  met  witli, 

if  hernia  ncrnus  in  ennnection  with  confjenita!  defect  of  the 
cbt^st  walU  the  imture  of  the  case  is  likely  to  be  <]nite  obTioos. 
Ihit.  aa  IX  matter  of  fact,  congenital  hernia  of  the  hmp  ia  so  ex- 
cessively rare  that  <udy  one  or  two  eases  are  met  with  in  medical 
literature.  Tliere  is  a  eelelirateil  case  of  a  monster  described  by 
C'ruveilhier  ('Annttmiie  pathologiquc  du  C'orps  huiuain.'  vol.  ]. 
livraison  \ix.,  PI.  VI.,  IH20  lyHfo  in  which  the  right  hnifj 
e\tf!iKled  far  up  into  the  neck  ;  and  there  are  others  probably 
de]H?iidin|L;  upon  dome  injury  at  the  time  of  birth,  which  there- 
fore oufihl  to  he  classed  amongst  the  traumntic  cases. 

In  eetdpia  cordis  the  lung  does  not  project  with  the  heart.  In 
the  casuff  whicdi  I  have  sunn  of  congenital  deficiency  of  parts  of  the 
titternuni  and  nhs,  so  far  from  a  hernia  of  the  hmgs  occurring,  an 
actual  recession  I'l  the  ori.'uti  wan  obsened. 

This  patt  of  ihtj  subitrt  lux-d  not  tijerefore  detain  us  further. 

Traumatic  hernia  of  the  lung.— Traumatic  hernia  of 
the  hmg  nsidls  rrciiii  some  injury  cjf  Lhf  elu'sl  walls  with  or  without 
0|)eri  wound,  and  h  niiiy  nciur  at  the  Lime  ul  the  accident  or  follow 
it  at  somi-  ^^onsiiivrjible  inten'al.  To  the  latter  condition  the  term 
Consecutive  hernia  \in^  been  a|iptied. 

Thr  aeeideiit  lint  prudiii-es  roMsicutive  pulmonary  hernia  with- 
out i.-xtL'nial  wound  usually  involves  a  fracture  of  one  or  more  ribs. 
For  some  unexplained  reason  thu  ebest  wall  remains  soft  at  the 
[xjint  of  injury,  and  the  oHbrt  of  coughing  eauaos  a  portion  of  lung 
to  be;  extruded  ai  the  weakened  part,  which  sometimes  only  makes  it^ 
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appearance  at  the  time  of  forceil  respiratory  etTorts  ^uch  hs  those  of 
coughing  or  defrocation.but  whicii  soinctimeti  beeouifS  permarientlj 
engaged  in  tho  opening.  In  the  latter  rase,  as  in  others  to  be 
presently  describoil,  tht  yxlriidtd  porliou  of  lung  eiiliirgfs,  owing 
prohahlv  to  its  vesiclfs  becoming  emphysematous,  and  bo  forms  a 
rounded  lumour  attacbfd  to  the  lung  itsplf  by  it  pedicle  the  3i/.e  of 
whicli  eortxsponds  to  the  size  of  the  aperture.  A  few  a\ich  casefi 
have  been  recorded,  such,  for  examph',  iir  one  by  Dr.  .lostph  Moll,' 
where  a  baby  thirteen  months  old  had  a  tumour  as  large  aaa  hen'» 
egg  three  inches  below  tlu-  right  a\illa  in  the  axillary  line.  But  itlHa 
remarkable  fact  that  whilt  fracturo  of  rib.t  is  one  of  l)ie  commonest 
of  accidents,  tlie  condition  we  are  describing  is  one  of  the  rarest  of 
eiirgictU  raritiee 

Pon.iecutive  hernia  of  the  Inn;,'  following'  an  open  wound  of  the 
chest  which  has  healed  differs  in  no  way  from  the  form  we  havt* 
just  been  considering,  except  that  htra  there  is  a  scar  which  gives 
way  in  the  aarae  manner  as  happeua  in  the  formation  of  ventral  hernia' 
after  laparotomy.  Htre  again  one  cannot  help  <jhRerving  that, 
although  uumlierlusa  easea  have  been  observed  where,  after  the 
rerao\'ftl  of  portions  nf  rib  in  tiie  treatment  of  etnpyeiim.  no  re- 
generation of  the  bone  hat  taken  phtce,  there  is  no  record  tli>it  I  am 
aware  of  one  in  which  a  hcruia  of  the  lung  baa  followed.  I'robably 
the  collapsed  or  consolidated  state  of  the  lung  and  the  pn-sence  of 
pleura]  a^lheaionH  have  mncli  to  do  with  tho  imnumity  that  certainly 
exists  {rom  this  accident. 

Much  discussion  has  taken  place  us  to  how  it  is  that  the  hprnia 
is  ever  produced.  It  is  pretty  clear  that  it  can  only  bi^  caused  by 
expiratory'  effortH  with  a  dosed  glottis ;  and  it  has  been  held  by 
some  that  an  emphysematous  state  of  the  bmg  is  an  essential  part 
of  the  condition.  Without  more  pergonal  experience  it  is  only 
possible  to  9tat«  the  prohltim  without  attempting  to  su|>ply  an 
answer. 

The  fUtujnoiiU  of  these  cases  is  made  by  noting  that  the  tumour 
is  rounded  and  soft,  more  or  less  reducible,  and  imparl  to  the 
hand  a  characteristic  crackling  sensation,  such  as  is  felt  on  handling 
a  ponion  of  healthy  lung.  It  is  remnsuit  iin  pcrcu.nKion,  and  over 
il  breath  soundt^  are  distinctly  audiliK'.  There  is  an  impulse  on 
coagbing — i.e.  duruig  expimtioa  !iot.  as  has  been  stated  by  some, 
daring  inspiration.  This  hitter  statement  must  have  bten  tinide  as 
the  result  of  imperfect  observjition.  It  is  most  easily  confused  with 
a  nicvus  or  other  very  vascular  growtli. 

The  irftttinen!  may  be  radical  or  palliiUive.  If  the  lu-rnia 
causes  no  inconvenience  it  may  be  left  alone,  or  a  piitl  may  be  worn 
to  prevent  the  protrusion.  If  a  complete  cure  be  desirable  the 
tumour  may  be  cut  down  upon,  and  after  placing  a  liu'ature  ronncl 
it  the  protruding  portion  may  be  cut  oft',  ami  then  the  opening  in 
the  chest  wall  may  be  closed  by  eutures.     It  seems  probahli.-  llial 

'  ■  Five  Yeari'  Sihkpiv  in  ilie  Royal  Hospital  (or  Hick  Cliiliiron,'  E'liuburgii 
Bf>^tal  RtporU,  It!'.l3,  p.  471. 
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ill  &omc  cftsos  the  protruding  portion  can  be  simply  rotniTMyl 
through  the  ojieDing,  which  may  then  b>B  closed  as  In  an  ordinary 
cp^nuion  for  the  radical  cure  of  hernia. 

Hernia  of  lung  accompanying  an  external  wound* 

There  urc  mjuiy  casen  reforde<l  whiTp  the  lunj^'  1ms  protruded  ihrougU 
ail  iucist'd  wound  of  the  chest  wall.  Thi*  injury  is  mostly  ji;  fronl, 
the  stfventli.  eighth,  and  ninth  interspaces  neoir  the  junctinns  of 
the  rib»  and  their  curtilages  being,  so  to  speak,  the  seata  of  election. 
The  ralioruilc  of  this  accidiitt  is  somewhat  diflicult  to  understand. 
I  iitjagine  that  it  must  result  from  a  %iolcut  expintttiry  effoit,  willi 
clused  glottis,  at  the  lime  of  injm^.  This  forces  a  pio<*  of  the  bm^ 
mto  the  ojieuinff,  where  it  in  gripped  between  the  rib^i  and  prevent^ 
from  rotxiniing.  The  accident  usually  buppens  when  there  is  no 
injury  to  the  lung,  but  it  nmy  be  accompanied  hy  a  wound  of  the 
organ.  The  reason  is  obvious.  A  wound  of  the  lung  of  any  size 
nut  only  enconragea  collapse,  but,  from  the  very  fact  of  the  eacape 
of  air  from  its  surface,  tends  immediately  to  Bsparate  the  xiacenl 
from  the  parietal  sm-face  of  the  pleura. 

There  is  not  likely  to  he  any  difficulty  about  the  diagnoei^  of 
such  a  condition.  The  protnided  lung  soon  becomes  very  dark  in 
cfdour,  and,  it  is  said,  may  pass  into  a  state  of  gangrene.  Tba 
proseuce  or  iilisence  of  hfpmoptyais  depends  upon  the  existence  or 
not  of  a  wmind  of  the  lung. 

TLf  treaiment  may  consist  cither  in  returning  the  lung  after  the 
moat  curefid  attempt  (o  render  it  aseptic,  and  the  closing  by  sutures 
of  any  wound  that  may  !«•  seen  ;  or,  if  it  appeal's  very  unhealthy,  w 
ligature  may  be  placed  around  the  base  of  the  protruding  ma^s  and 
it  may  bu  n.'mu%'ed  ;  afU'r  which  the  wound,  if  it  be  dean,  may  le . 
cloeed. 

The  subject  of  hernia  of  the  lung,  partly  perhaps  from  tb« 
physicul  problems  involved,  partly  from  its  great  rarity,  has  excited 
a  good  dc&l  of  interest.  The  reader  who  is  desirous  of  pursuing  the 
matter  further  ts  referred  to  a  very  exhaustive  treatise  by  Morel 
jAvallOe/  and  to  a  shorter  article  by  Striibing.'  Mr.  Stepheu^ 
Paget  ^  has  also  a  ver}*  interesting  chapter  on  the  enbject. 

Contufllo  and  commotio  thoracis.— In  coneluillng  this 
pubjtct  some  mention  must  be  made  of  the  conditions  descrilMd 
under  the  ahove  titles. 

By  contHsion  of  the  chest  is  meant  any  injury  to  the  intra- 
thonvcic  viscera  with  or  without  injury  to  the  chest  wall.  Mucbrj 
therefore,  of  what  has  already  been  described  would  have  to  be* 
included  under  this  beading.  The  onormons  amount  of  injury  that ' 
may  Ik- done  to  the  organs  with  little  or  no  injury  to  the  rib.t  it' 
truly  remarkable.  This,  of  course,  is  especially  likely  lo  liappea 
in  children  and  young  people  in  whom  ihe  ribs  are  ver}'  flexible.     I| 

I  >  Ilemies  du  l*nQiuoD.'  SiAmnrvM  dt  la  SoeHU  d«  Clttmrgu  dt  fatiM,  toniaj 
premier.  1(*47.  p.  75. 

'  'IVIier  ir|ioiiUUio  Lungenherait'U  dor  Erwachsfinen.'  Vlroliow'^  AreJnvfJ 
path.  At.'it.  Hud  thyt.  nnd  f.  iclin.  Med.,  1889.  Uaqd  116,  |>.  *J0£. 

•  Tl*f  Surpery  of  Ou  CImI,  189«. 
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described  a  case  In  thu '  PatLologicul  TruiiaucLions '  for  1875,  vol.  xxvi. 
p.  IS,  whero  a  ho_v  sewn  years  of  age  was  ruu  over  by  a  cart  wheel, 
which  only  brukt*  the  Lliird,  fourth,  and  fifth  ribs  at  their  groatenb 
convexity.  The  right  luny  was  iwlh^-ixnt  to  the  cheat  wall,  ihe  ieft 
was  fr*«  frora  adhesions,  and  neither  had  sustained  any  et-riuuB 
injury  ht-yond  hi'uiwicjK  :  hut  the  trachea  was  riaptitred  by  a  vertical 
aplil  both  ill  front  and  hehind,  and  there  waa  extensive  btemor- 
rh&ge  in  thG  niBchastiniun  in  eonseijut-nce. 

About  contusion  of  the  chest  I  iifed  nut  Bay  more.  It  caa 
hardly  exist  without  some  of  the  ohviouf*  diagnostic  aymptoiiis 
previously  deacrihc-d. 

CoftiFiiotio  thontcis  iiiiplie.s  that  a  blow  or  injury  to  the  chest 
produces  symptoms  for  which  no  adequate  orjomic  lesion  is  dia 
covered.  The  tLTni  reminds  one  of  the  diKcusBEon  as  to  whether 
eonewisutn  c&n  renult  fmm  an  injury  to  the  head  which  produces 
no  organic  k-sion  of  tlie  hiuin.  The  fact  of  its  existt'iice  has  been 
carefnlly  noted  and  elubonitely  acuonnted  for  by  sotjie  obyei  vers. 
and  denied  by  others.  Thai  a  .wharp  blow  tm  the  sternum  or  some 
other  part  of  the  chest  may  ^dve  rise  to  inimodiate  and  very  aerioiia 
symptoms,  notably  fcebl*.  pidso,  lUniinlshi-d  blood  prc-SMire,  rapid 
aiid  shallow  brfathin*,',  pallor  and  cold  nweaLs— in  fact,  to  all  the 
symptoms  of  shock-  and  that  the  patient  may  recover  without  uny 
other  symptom  attrilmtable  to  injury  of  Jieart  or  lungs  01  other 
oiKans  is  beyond  dispute;  but  tlu'  prol>[eni  is  so  roniplicated  iiy  the 
possibility  of  oilier  concouiilant  injuries  that  it  must  be  very 
diftieult  tn  estimate  the  actual  part  that  is  played  liy  the  shakinji 
lip  of  the  iutnithoracie  viscera  in  the  pr(Khieiicni  of  the  t'H'ect. 
Numerous  experiments  have  been  made  upon  aoimuls  with  the 
view  of  a.scertainin;L'  how  much  depends  upon  injury  of  the  pin-unui- 
gastric  nnd  thy  sympathetic  nerve*,  but  the  mere  fact  ihsii  they 
seem  to  prove  that  it  is  in  this  direction  that  we  must  look  for  an  ex- 
planation of  the  symptoms,  makes  it  less  necei^sary  to  pur.sue  the 
subject  further  in  discussing  the  questioji  of  injuries  of  tlie  lung's 
and  pleura. 

K.  -J.  G. 
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Etiology. — 1.  Detackntent  of  a  thrombus  tna  systemic  vein. — 
A  tbrombua  having  formed  in  some  part  of  thf-'  vcnnuH  Rystom 
becomes  detached,  and,  passing  through  tbt-  light  cnvilies  uf  the 
heart,  blocks  either  the  trunk  of  the  piihnonary  arterj  or  one  of  its 
main  krancheB  or  a  secondary  branch.  This  may  happen  in  the 
piierp^^ral  state  from  dislodgment  of  a  thrombus  formed  in  thp 
uterinn,  ovarian,  or  pelvic  veins ;  in  tlirombosis  of  the  femoral  and 
saphenous  Vtiins  from  whatever  cause  arising ;  in  thromhosii;  of  the 
lateral  sinus  and  jugulfir  vein,  secondary  to  discaiw  of  the  middle 
ear ;  in  marasmic  thrombaais  occurring  in  the  conn^c  of  anii-mia  or 
pulmonary  tuberculosis  ;  also  in  tj-pboid  fever,  pleurisy,  and  rariotts 
septic  afifoctions. 

2.  Detachinent  of  a  cardiac  thrombus. — If  a  thrombus  fonas 
during  life  in  the  right  auricle  or  its  apiiondix,  or  in  the  ventricle, 
and  becomes  detached,  it  passes  into  the  pulmonary  artery  and 
lodges  in  the  first  branch  of  the  vessel  which  is  too  small  to  aliow 
it  to  pass. 
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AsTBtolism  of  the  right  ventricle  from  any  cause  may  be  accom- 
panied by  the  formation  of  clots  in  the  recesses  of  the  columnte 
camee,  and  by  roonded  clots  at  the  apex  or  elsewhere.  Vegetative 
endooarditiB  of  the  tricuspid  or  pulmonary  valves  is  a  rare  condition 
antOMdent  to  pulmonary  embolism. 

8.  A  portion  of  a  parietal  thrombus  in  the  pulmonary  artery 
may  be  washed  away  and  become  impacted  in  a  branch  of  the 
veesel  more  distant  from  the  heart.  This  event  may  occur  in  various 
pulmcmary  affections,  but  it  is  not  often  observed. 

4.  Fat  embolism.— The  capillaries  of  the  pulmonary  artery 
may  be  blocked  bv  minute  portions  of  &t  which  have  gained  access 
to  uie  vessels.  This  is  usually  the  result  of  fracture  of  a  bone,  or 
of  extensive  injury  to  the  subcutaneous  tissue  or  of  rupture  of  the 
liver.  In  some  cases  of  diabetes,  fatal  from  coma,  fat  embolism 
has  been  observed  in  association  with  the  condition  known  as 
'  lipsmia.* 

In  fat  embolism  the  capillaries  of  the  pulmonary  artery  may  be 
shown  to  contain  in  certain  areas  homogeneous  masses  of  oil  which, 
on  staining  with  perosmic  acid,  appear  as  a  block  network  of  vessels 
upon  the  walls  of  the  alveoli.  If  this  change  is  sufficiently  extensive 
it  materially  obstructs  the  passage  of  blood  through  the  lungs  and 
impedes  respiration. 

6.  A  new  growth  may  pei'forate  a  systemic  vein,  and  minute 
portions  may  become  detached  and  plug  the  pulmonary  capillaries 
and  give  rise  to  secondary  growths  in  the  luiigs. 

6.  Air  embolism.- -Vsits.\  symptoms  may  quickly  follow  the 
admission  of  a  considerable  (juantity  of  nir  in  a  short  time  into  the 
venous  system,  bu^  the  repeated  admission  of  small  quantities  of 
air  is  not  usually  attended  by  serious  results.  The  pathology  of 
this  condition  is  doubtful ;  it  has  been  attributed  to  embolism  of  the 
pulmonary  capillaries ;  but  of  this  there  is  no  absolute  proof.  Ac- 
cording to  Hamilton  '  it  is  due  to  the  fact  that  the  air,  being  lighter 
than  the  blood,  cannot  circulate  through  the  capillaries.  The 
post-mortem  appearances  in  such  cases  show  that  the  air  is 
churned  up  with  the  blood  in  the  right  ventricle  of  the  heart,  which 
becomes  enormously  dilated.  It  is  probabh'.  as  suggested  by  Goats, 
that  death  follows  from  the  inability  of  the  heart  to  drive  the  blood 
into  the  lungs,  owing  to  the  force  of  the  systole  being  expended  in 
compressing  th<!  air  in  tlie  ventricle,  and  that  during  diastole  the 
compressed  air  expands  and  dilates  the  cavity.  Such  a  condition 
must  also  obstruct  the  entrance  of  blood  from  the  venif  cava'. 

7.  In  rare  c&sea  Hydatids  have  {gained  access  to  tlie  circulation, 
and  branches  of  the  puhnonary  artery  have  been  obstructed  liy 
secondary  cysts. 

8.  kpkUibniitli  formed  in  a  vein  has  been  known  to  pass  into  the 
circulation  and  become  lodged  in  a  branch  of  tlie  pulmonary  artery. 

Characters  of  emboli.  The  clot,  if  of  consideralile  lengtli, 
is  very  hkely  to  be  doubled  upon  itself  and  may  lie  lodged  at  the 
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bifurcation  of  the  main  vesael,  or  it  may  plug  one  of  the  primary 
brancheK,  or,  if  »m&ller,  it  may  he  found  afltnde  the  angle  fonnefl 
where  a  brauch  if*  givoii  off. 

A  thromlnis  dislodged  from  a  vein  will  usuiilly  present  the 
stratified  appearance  chamctcriatic  of  a  slowly  formed  clot ;  it  con- 
sifiita  of  fibrin,  enclosing  whit<>  aud  some  red  corpuscles  in  its 
meahes  trnd  is  paler  in  colour,  more  firm  and  dry  Uian  the  clot 
which  IP  often  found  umund  it,  which  is  either  of  ante-  nr 
post-mortem  formotion.  If  a  site  of  origin  can  he  cUscovered  tb«! 
embohis  may  he  found  to  correspond  exactly  to  the  size  of  tbf 
Tessel,  and  at  the  point  of  separation  to  the  ragged  end  of  the  clot 
still  in  sifv.  n  death  has  followed  immediately  upon  its  impaction, 
it  will  be  found  lying  free,  generally  al>out  the  bifurcation  of  the 
vessel ;  but  if  it  is  impacted  in  a  smaller  branch  and  time  allows, 
the  clot  becomes  adherent  to  the  wall,  and  SQCondary  tbrombosi;* 
occurs.  The-  newly  formed  clot  extendi  towards  the  heart,  and  very 
often  to  a  i^light  degree  in  the  opposite  direction  aliio :  in  either 
case  it  tails  off  towards  its  extremity.  In  old  lesions  the  wall  of 
the  nbstnicted  vessel  is  found  rhickened  an<l  fibrous  or  atheromatous. 
and  possibly  dilat«<1  l>eyond  the  site  of  obstruction,  or  the  clot  may 
be  tunnelled.  If  the  clot  is  derived  from  a  septic  focus,  suppurative 
changes  may  be  set  up  in  the  walls  of  the  blocked  vessel,  and  the 
secondiiry  Lhiombus  may  break  down. 

Cuagula  derived  from  the  cimltac  csvities  or  vegetations  from 
the  valves  can  rarely  be  rceugnit-L'd  by  llieir  correspondence  to  clots 
still  tic  stlUt  but  carefnl  search  should  be  made  for  siioh  clots  in  the 
righi  auricular  appendix,  and  the  recesses  of  the  columnu'  cameie. 
Hounded  fibrinous  balls  with  smooth  exterior  and  softened  grumous 
contents  are  sometimes  formed  in  these  sites  and  may  become 
detaohecl,  but  they  are  more  frequently  met  with  in  the  leh  cavitiesj 
of  the  heart. 

EmboH  tend  especially  to  ping  the  branches  of  the  vi 
tributed  to  the  lower  lobes. 

Effects  of  embolism.  These  depend  chietly  upon  thesiu' 
of  the  M  ssel  obsu'ueti'd.  and  the  septic  or  aseptic  character  of  the 
embolus.  If  a  tiniall  branch  is  blocked  by  an  aseptic  embolus, 
transitory  collateral  hypenemia  may  be  the  only  result.  Blocking 
of  larger  branches  or  extensive  capillary  embolism  is  gpnendly 
accompanied  by  u-dema. 

In  rapidly  fatal  cases  the  lungs  may  be  foimd  over-distended 
with  air  and  o-dematous,  or  collapse  limited  to  c<-rtain  areas  naay 
be  present  with  distension  of  the  surrounding  tissue. 

WheJ)  the  embolus  is  derived  from  a  septic  source,  influnmation' 
occurs  not  only  in  the  walls  of  the  obstmcted  vessel,  but  also  in 
the  Imig  tivsue  aroand,  and  a  pneumome  infarct  is  formed.  The 
inforct  is  usually  situated  on  the  surface  of  the  lung,  and  presents  I 
a  wedge-shaped  outline ;  but  it  is  not  always  so  limited.  Consolida- 
tion is  thus  produced,  and  the  part  quickly  assumes  the  apiiearancei 
of  grey  hepatisation ;  it  may  then  undergo  complete  necrosis  and 
break  down,  an  abscess  cavity  resulting,     fiangrene  of  the  con- 
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■olidated  area  U  also  occasionally  observed  to  follow  the  lodgment 
of  a  septic  embolus. 

In  septic  oases  the  pleura  may  also  become  infected,  uaaally  in 
anas  which  correspond  to  the  site  of  pyemic  infarctions.  Acute  in- 
flammatioa  follows,  and  may  be  accompanied  by  a  fibrinous,  serous, 
purulent,  or  htemorrha^c  effusion.  Perforation  of  the  pleura  cover- 
ing a  septic  infarction  is  one  of  the  rarer  causes  of  pneumothorax. 

The  lesion  which  is  usually  described  as  typical  of  aseptic 
embolism  of  the  pulmonary  artery  is  the  hflamoFrhai^o 
IliAftrotion  (palmonary  apoplexy).  There  is  great  difference 
of  opinion  as  to  the  pathology  of  this  condition,  and  tlie  only  point 
upon  which  all  observers  are  agreed  is  that  it  is  a  form  of  pulmonary 
hiemorrhage. 

A  hiemorrhagic  infarction  is  similar  in  some  respects  to  those 
found  in  the  spleen  and  kidney  in  cases  of  vegetative  endocarditis. 
When  recent,  it  is  of  a  deep  purple  red  colour,  sharply  deHned,  sohd 
and  smooth  on  section,  and  is  wedge-shaped,  with  the  apex  at  the 
point  of  obstruction,  and  the  base  projecting  above  the  pleura.  In 
the  majority  of  cases  it  extends  to  the  surface,  but  if  near  the  root 
or  in  the  interior  of  the  limg  it  may  be  rounded  and  is  then  usually 
of  smaller  size.  The  branch  of  the  pulmonary  artery  leading  to  it 
will  be  found  blocked  by  a  thrombus  in  which,  in  some  caseH,  the 
original  embolus  can  be  found.  Infarctions  vary  greatly  in  size ; 
they  may  be  no  larger  than  a  pea,  but  generally  they  are  about  an 
inch  or  two  across  at  the  base.  The  lesion  may  however  involve 
the  whole  of  a  lobe. 

A  specimen  in  the  possession  of  the  writer  shows  complete  con- 
solidation of  the  middle  lobe  of  the  right  lung  and  partial  consolida- 
tion of  the  lower  lobe.  In  cases  of  mitral  stenosis,  in  which  the  lesion 
is  very  common,  several  infarctions  are  often  present. 

The  overlying  pleura  is  usually  inHamed,  and  either  presents 
minute  extravasations  or  may  be  covered  with  fibrinous  exudation. 
When  of  older  date  infarctions  lose  their  deep  purple  colour  and 
become  of  a  brownish  red  tint.  At  a  still  later  period  they  contract, 
and  their  site  may  be  ultimately  marked  by  a  pigmented  area  in 
which  the  texture  of  the  lung  appears  coarse  and  fibrous,  lironchial 
dilatation  may  occur  in  the  neighbourhood  of  such  a  lesion. 
Possibly,  in  cases  of  valvular  disease,  the  blood  in  a  small  infarction 
may  be  expectorated  and  the  circulation  may  be  ultimately  re- 
established through  the  obstructed  vessel.  On  micwicopical  cj- 
amination  of  a  pulmonary  infarct  the  bronchioles,  alveoli,  and 
pulmonary  capillaries  ure  seen  to  be  distended  with  ivtl  blood 
corpuscles  ;  some  catarrhal  colls  are  also  present  in  the  alveoli, 
due  to  the  irritation  set  up  by  the  presence  of  the  blood,  and 
there  may  be  slight  tiaces  of  fibrin  formation. 

For  the  formation  of  an  infarction  a  certain  time  is  necessary. 
probably  from  two  to  three  days  ;  for  this  reason  they  are  not  lui-t 
with  in  cases  which  are  quickly  fatal. 

Patholo^  of  infarction.— The  exact  uiethud  l>y  which 
the  blood  ohtaiiis  access  to  the  area  supplied  by   the  obstructed 
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ifcitttdoii.  th^  tentperatQre  bciug  of  a  bMtic  t^pe,  with  profiit-e 
iwMHtf.  unused  prostration,  tim]  iwrhaps  'liarrba-a.  If  the  lung 
Ig^Jb  4tmn.  the  spnta  may  be  ctiocolHte  coloured  from  admixture 
«iA  Mwd,  or  the  conkints  of  an  (ibseesa  cavitv  may  be  expecto- 
^bd.  If  perforation  rtf  thp  pleiim  neeurq,  pneumothorax  and  a 
Mggiar«Miotinnimatioii  of  the  pltiiiriL  fulLuw,  acid  Ibe  air  contained 
albr  pUural  raviiy  may  qiucUly  acq^uire  a  fu*tid  oilour. 

ffcigjcal  Bl{|n8.  In  severe  cascR,  if  an  cxami nation  is 
jM^Ue.  tb«  inspiratory  sound  will  I*  found  to  Iw  harsb  and  ex- 
S^Atfi'  somewhat  prolotip^LJ.  Paeuinnnia,  if  present,  wiH  be 
E^ajjed  bv  the  ordiiDiry  ^igns  ;  lnit  it  must  he  remembered  that 
.^pimtJiTn'  with  ihihipA-i  on  pci-cussion,  and  tubular  breathiDR. 
I^!|"^  plggml  frictio]!  sound  may  accompany  the  formation  of  an 
^jiPjlMQ.  tKdeiua  will  give  rise  to  tine  C'rackUnx  rales.  If 
fMtBee  occurs  the  hrenih  stmiids  will  lie  absent  over  the  corre- 
i-Pffthng  area.  There  imiv  he  ai^'na  of  dilatation  of  the  right 
eariu'es.  and  a  systohc  murmur  is  often  audible  over  the  pul- 
BonaiT  artery.     Thia  may  sulise<]nently  disappear  if  recovery  takes 

Dla^no&iB.-  In  a  faf^e  in  whifh  venous  thrombosis  is  knowu 
to  u-xi^t-  tbe  sodden  onset  of  dynpmi-a,  presentin*:  the  obaracterj! 
fjjetiiy  Jcsrribed,  iuid  iLccompunied  by  intense  ajjony  should  at  once 
giu>geat  tbc  uiituro  of  the  condition. 

In  oh.^tructifHj  of  ilie  filotlis  air  enters  the  cheKt  with  difficult/, 
wliervas  in  embolism  of  the  piihnonary  artery  the  patient  feels  that 
be  cannot  biealbc  ton  dee]dy. 

AstlniiJt  is  ;ii'Ct)m|)tu!ii'.d  iiy  Honorous  and  tiibilant  rhonchi  and 
hv  far  nior*i  nmrked  firolongatiuii  of  thp  expiratory  act. 

We  can  rtful]  a  ea^;e  of  viilvnlar  distasc  set'in,  when  the  patient, 
jast  acbiiitteil  m  hosfiitiil,  was  almoj^t  hi  .■r/rc/HW,  In  which  the 
pivstuce  of  tububir  breathin;,'  over  a  hirj^'e  area  at  the  base  led 
to  the  diagim^is  uf  iineinimnia.  This  wni^  proved  po^^t-mo^tem  to 
be  erroiieou-i,  thi'  cnnsnlidfttion  bein<;  tiue  to  a  very  large  hwmor- 
rhagif  infarctinn.  whirh  occupied  the  greater  part  of  the  right  lower 

lol*. 

prognosis.  Ii  i-^  abvious  from  the  nbnve  de?^cripiiou  that  the 
condition  lu/dcr  nearly  all  (;ii'tum>*tnnceK  necessltateti  a  grave 
progno-^is.  If  the  patient  is  seen  after  recovery  has  followed  from 
lilt*  aturitiin_L;  sym|>tnnis  of  the  onset,  the  proj^'noAis  will  partly 
itfiiend  upon  the  source  of  the  enibohis ;  if  it  [a  uf  septic  origin, 
lUK-iimoiiiu,  pulmonarj'  nb-;cess,  und  pnetunolhoras  are  verj'  likely 
to  ft^llow  mill  tn  terminnte  fatally.  Non-septic  emboli  of  small  size 
lire  much  less  dangerous,  but  the  [lOi^sihility  of  a  fresh  disUwIgmenl 
of  clmt  and  of  moif  extensive  blucbin^  of  the  vessel  by  the  formation 
of  ilncniilu  lit  tlie  site  of  iiuprn'tinn  of  the  emboli  must  be  home  in 
laiml.  I'!\t<'nsivf  fat  embolisui  of  tliecajiillaries  isa  very  dangerous 
comiiiinti. 

Ill  viilvidar  dijiCB-iP  of  the  hpart  hninorrhagic  infarction  more 
often  iici'iMs  towiirds  the  close  of  life  ibiin  ilunat;  periods  of  fairly 
^rjod  health,  but  it  may  oeeur  (]iiito  iipari   from  signu  of  cardiac 
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fonnd  in  a  large  branch  of  the  pulmonary  artery,  and  seTeral 
iDfiuntions  in  the  corresponding  Itmg,  but  none  m  the  other  lung- 
In  Buch  cases  it  appears  extremely  probable  that  portions  of  th& 
thrombus  have  been  washed  off,  forming  emboli  which  have  blocked 
smaller  branches  and  have  led  to  in&irotion. 

In  oases  in  which  an  embolus  cannot  be  identified  within  the 
thrombus,  or  in  which  no  obvious  source  of  an  embolus  is  discovered, 
it  is  at  least  conceivable  that  the  thrombus  within  the  branch  of  th& 
pulmonary  artery  leading  to  the  in&rct  is  the  primary  lesion,  and  that 
the  infarct  has  formed  after  the  ol^truction  of  the  vessel  has  become 
complete.  Whilst,  therefore,  we  consider  that  the  question  is  still 
an  open  one,  we  are  not  disposed  to  adopt  the  view  that  the  wedge 
shape  of  the  infarct  is  due  to  the  shape  of  the  terminal  bronchus 
and  attached  air  vessels,  and  that  the  formation  of  a  htemorrhagic 
infarction  in  the  lungs  is  entirely  unconnected  with  vascular 
obstruction. 

Symptoms.— In  the  rapidly  fatal  cases,  in  which  the  tnmk  or 
a  main  branch  of  the  vessel  is  obstructed,  the  onset  of  the  attack 
is  sudden,  the  patient  being  seized  with  intense  dyspncea  and  pain 
in  the  chest.  There  is  great  agony  and  fear  of  impending  death  ; 
the  action  of  the  heart  is  titlier  tumultuous  and  irregular  or  ex- 
tremely feeble,  and  the  pulse  may  disappear.  The  superficial  veins 
are  distended,  the  lips  blue,  and  a  clammy  sweat  breaks  out.  In 
such  cases  death  may  occur  within  a  few  minutes,  either  from 
asphyxia  with  convulsions,  or  from  syncope  due  to  cardiac  paralysis. 

If  the  patient  recovei's  from  these  very  urgent  symptoms  rapid 
breathing  of  a  panting  character  continues.  Air  enters  the  chest 
freely,  but  this  affords  no  relief  to  the  feeling  of  want  of  breath. 
The  heart  may  now  be  acting  cuiietly.  If  life  is  prolonged  the  rapid 
breathing  continues,  or  Cheyne- Stokes  respiration  may  occur. 
After  a  day  or  two  blood  may  appear  in  the  expectoration.  The 
temperature  is  usually  low.  Exophthalmos  is  present  in  some 
cases.  Death  may  take  place  in  a  few  days  from  fresh  embolism  or 
extending  thrombosis,  but  reco\ery  has  been  known  to  occur  in 
cases  which  at  the  outset  appeared  hopelesa 

Capillary  embolism,  if  extensive,  may  be  accompanied  by  urgent 
dyspna'a,  ending  quickly  in  death  from  asphyxia,  or  the  process  may 
be  less  rapid,  the  deface  of  dyspntea  gradually  increasing  with  the 
increase  in  the  area  affected. 

If  the  vessel  blocked  is  of  smaller  calibre  the  symptoms  will  he 
much  less  severe.  In  cases  of  mitral  disease  pain  in  the  side, 
followed  by  hicmoptysis,  or  the  expectoration  of  dark  lilood-stained 
mucus  are  the  symptoms  which  usually  point  to  the  occurrence  of 
infarction,  and  in  some  cases  the  exact  site  of  the  infarction  if* 
indicated  by  a  localiseil  pleural  friction  sound,  and  tenderness  on 
forcible  percussion  over  the  same  area  (Head'). 

If  the  embolus  is  infeL-tive  iind  pneumonia  or  abscess  follows, 
rigors   generally  occur,    followed   by    all   the   symptoms  of  septie 
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te4V«<^>'      tlircimbi   may  le   (oriiitJ  during  life  in  the  pul- 
».«.»  .j;:-ivr  a  variety  of  conditions,  of  which  the  foUowing 
w   4tM^  •■*  '-iKWt  freijiunit  occiirTeii™. 
"^  ^     ■  :  'hi!  process  of  JyiiiK.  piirticulftrly  in  cases  where 

■  ^^  i.  11  throiulms  may  fonn  at  tho  apex  of  the  right 

.<u>*.«.v*..  *i'^'  U-<-0]iH'  united  thraugh  tlu!  iriciiBpid  orific«  with  a 
■hWiW'  viul  sl*rting  in  the  appfiullx  ol  the  right  auricle.  It  then 
.  ijiBw^is  Uirougli  the  puhuonary  oritice.  wUoro  it  is  &o  moulded  by 
^tkw  ^uAite  of  Uio  valve  that  throe  winfiPil  projectionB  form  upon  its 
.jaxi^:v.  'I'lionce  it  may  h«  continnfiJ  into  the  branches  of  the 
tMihuouAr}'  artery  tu  its  uiosi  luinute  raiuitioatiuns.  hi  other  cases 
V  jjw*  of  a  similftr  chanicior  originato?  I'l^hind  the  cusps  and  spreads 
iUW  tho  artery.  A  Uirciiiibu^*  of  lliis  imture  consists  of  firm,  pale^ 
k>U£b  filirin  ;  it  is  not  attiichtii  to  ibe  wails,  and  can  be  pulled  out 
vkbiJe  from  the  vessel,  ibe  Uiiut-n  of  which  it  does  not  completely 

dU. 

\i)  In  \'arious  puUuonary  diseases,  such  as  pneumonia,  tuber- 

culosifi,  cirrhosis  of  the   hinj;,  and  graugri'L'ne,  the  branches  of  the 

luilnicjnarv  artery  disiribnu^d   to  tht>  :iffect*d   [Mirt  may  be  found 

rtllt'tl  with  adherent  tibriuous  coi^nla.     In  such  cases  the  clotting 

is  urtibal'ly  due  to  <'hanges  in  the  vessel  wall  induced  by  the  neigh- 

houruii:  di^u'^asc.    In  tubercular  case^  Jt  may  result  from  an  extcuaion 

of  the  proeess  to  tlie  coals  of  the  arlory. 

iSi  In  a  hiiiuorrha^ii-  infarction  the  branches  of  the  pulmonary 

artcrv  in  the   infarcted  area  almo.'it  invariably  contain  thromdi 

(vui/\i.  504). 
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(4)  After  embolism  of  the  pnlmonary  arterj^  firom  any  caoBe,  if 
life  IB  saffidenUy  wolonged,  secondary  trnttmbosis  almost  mTariably 
oooars  on  the  oardiao  side  of  the  obstmotion. 

(5)  Atheroma  of  the  artery,  or  changes  in  its  coats,  the  result  of 
the  Measure  of  an  aneu^m  or  a  tumour,  may  be  followed  by  the 
formation  of  a  parietal  thromboa,  which  may  by  gradual  increase 
beoome  obliterative. 

(6)  Spontaneous  tiirombosis. — The  grave  symptoms  de- 
scribed as  characteristic  of  embolism  of  the  pulmonary  artery  {vide 
p.  606)  are  admitted  by  all  writers  to  be  commonly  due  to  that 
oanse.  Some,  however,  believe  that  similar  symptoms  may  arise 
frcrm  the  spontaneous  formation  of  a  thrombus  in  the  vessel,  and 
tiiat  sudden  death  may  thus  result.  This  view  has  not  yet  met 
with  general  acceptance,  as  no  satisfactory  cause  has  been  as- 
signed for  the  occurrence  of  thrombosis,  Independently  of  any  of  the 
oonditions  already  mentioned,  except  that  tbe  affection  is  met  with  in 
the  puerperal  s^te  in  which  venous  thrombosis  is  common.  An 
analysis  of  the  reported  cases  of  sudden  death  from  blocking  of  the 
pulmonary  artery  shows  that,  when  careful  search  is  made  for  the 
source  of  tbe  emoolus,  failure  to  find  it  is  very  rare. 

In  some  cases  in  which  clots  have  been  found  in  the  pulmonary 
artery,  and  also  in  the  veins  of  the  extremities,  the  pulmonai^ 
symptoms  have  preceded  tbe  signs  of  venous  obstruction  elsewhere, 
and  this  £u;t  has  been  adduced  in  support  of  the  view  that  throm- 
bosis, and  not  embolism,  was  the  primary  lesion  in  the  pulmonary 
arteOT. 

Evidence  of  this  nature  is  not,  however,  conclusive,  as  signs  of 
venous  obstruction  do  not  occur  until  obstruction  is  complete  or 
nearly  so.  It  must  be  remembered  that  a  thrombus  in  a  systemic 
vein  18  parietal  before  it  becomes  obliterative ;  and  in  the  former 
condition,  whilst  the  blood  stream  is  still  flowing  over  it,  the  clot 
or  a  portion  of  it  may  be  detached  and  block  a  branch  of  the 
pulmonary  artery.  Subsequently  a  fresh  thrombus  may  form  at 
the  original  site,  or,  if  any  portion  of  tlie  clot  remain,  additions 
may  be  made  to  it;  and  finally  it  may  become  obhterative,  and 
only  then  give  rise  to  signs  of  venous  obstruction. 

It  is  therefore  quite  possible  that  in  cases  of  the  kind  under 
consideration  tbe  pulmonary  symptoms  may  have  really  been  due 
to  embolism,  although  they  preceded  the  »igns  of  blocking  of  a 
distant  vein.  Whilst  wo  are  »till  of  opinion  that,  in  the  great 
majority  of  cases  in  which  the  onset  of  the  symptoms  is  sudden, 
embolism  is  the  primary  condition,  we  think  that  there  is  an  in- 
creasing amount  of  evidence  in  favour  of  the  view  that  spon- 
taneous thrombosis  occurs  in  the  pulmonary  artery  with  greater 
frequency  than  Cohnheim  and  most  other  writers  are  disposed 
to  admit.  Dr.  Pitt,'  indeed,  considers  that,  so  far  from  being  very 
rare,  it  *  pos8il)ly  occurs  more  frequently  than  in  any  other  vein  or 
artery  in  the  body,'  and  that  '  the  clots  in  the  pulmonary  arteries. 
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which  some  authors  consider  to  be  almost  invambly  embolic  in 
origin,  are,  on  a  review  of  a  number  of  cases,  found  to  be  more 

frerjnontly  <lue  to  thronilMJStH.' 

Organisation  of  a  thrombus.— In  cases  which  recort^r, 

it  is  probablt!  tliat  tlie  throtiibuf^  becoines  or^nised  in  a  similar 
inanner  to  that  observeil  to  take  place  elsewhere  in  the  body.  The 
term  '  absorption '  is  used  by  some  writers  in  a  luaaner  which 
appuarn  to  imply  that  the  clot  may  entirely  (Hsappear,  apart  from 
the  onlinar}'  process  of  'organisation'  ;  but  that  tbi}<  shouLd  be  so 
LH  prima  facie  i'uprobaljle,  auil  is,  so  far  as  the  writer  ia  aware, 
imaupportt'il  by  pathoIoRical  eTiilenc'e. 

Thu  connective  tissue,  which  in  the  proeees  of  organiKation  alti- 
iiiately  replaces  the  clot,  may,  it  is  true,  hy  iti^  contraction  dilate 
the  newly  formed  vessels  within  the  thrombus,  and,  from  this 
process  of  tunnelling,  cavernous  spaces  may  result,  through  which 
the  blood  ultimately  finds  ite  way,  the  lumen  of  the  vessel  being 
thus  reetorecl ;  l)Ut  such  ii  change  is  very  rarely  observed  to  occur, 
and  in  th<>  r^rejU  majority  of  cases  a  vessel  once  completely  blocked 
remains  obliterated,  thti  process  of  or^anigatitm  of  the  thrombus 
endinii  in  tlic  formation  of  a  fibrous  cord.  CompeuBatory  dilatation 
of  neiffbbnurinfi  branches  readily  occurs  in  the  pulmonary  artery, 
hilt,  owing  to  tht;  absence  of  free  ansa  ton  loaiM,  this  can  only  affect 
the  tLTininal  bnincbcs  to  a  vury  slight  degree. 

Effects  of  thrombosis.^ In  Home  cases  thrombosis  is  as- 
sociiitetl  with  hn'morrhage  into  the  lung  and  the  formation  of  an 
iiifarL-tiou,  i'lit  it  docs  not  crenL-rally  give  H^l-  to  that  legion. 
t)ut  of  forty-six  citses  of  the  kind  collected  by  Dr.  O.  H,  Pitt  from 
the  post-mortem  recurdmuf  Ciuy's  lJos.pital,a  ha-morrhGigic  infarction 
WHS  present  in  only  eighteen. 

(Edema,  consolidation,  and  coUapsu  are  the  pulmonary  lesions 
wliich  most  fcnumouly  result  from  tbioniboais  of  the  pulmonary 
artejy. 

Syinptoms.— \Vhether  the  sudden  and  severe  aymptonaa  else- 
where attributed  Loerubolism  ever  arise  Ironi  (spontaneous  thrombosis 
of  the  puhnonary  arttiy  must,  wc  think,  still  be  considered  an  open 
i[iU'stioTi. 

1  luring  the  forniatloti  of  a  ti;rombn.s  in  the  puhnonary  artery 
the  character  of  the  breathing  and  also  the  general  condition  mav 
not  be  uulil<e  ihat  of  n  patient  recovering  from  the  most  urgent 
jiviiiptoiti^  of  Budfohsni  when.  indcL'tl,  stjcondary  thrombi  are  not 
infrcijucutly  in  proces.s  of  formation  ;  but  the  history  of  Rome 
cAspri— ('.(/.  of  advanced  tuberculosis,  ujaHgnant  disease,  or  profound 
ana-mitt — ilearly  shows  that  extensive  cloiLiug  may  talfe  place 
without  the  occurrence  of  nn^'  urgent  syiuptonit^,  until  the  patient 
attfiiiptf^  some  movement  which  throw.*  a  strain  npnn  tiie  heart. 
This  is  probably  to  Lie  explained  by  the  fact  that  in  the  condition 
of  debility  accompanying  these  dist-asefi,  the  aeration  of  the  blood 
can  1)0  adeijuately  elleeted,  whilst  complete  rest  is  maintained, 
although  the  sectional  area  of  the  pulmonary  artery  is  considerably 
lUuuuihhed. 
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When  thrombosis  occurs  in  pneumonia,  as  a  rule  no  charac- 
teristic symptoms  result ;  but  Wilson  Fox  stated  his  belief  that  some 
cases  which  he  observed  of  sudden  death  in  that  disease  were 
dae  to  this  cause. 

Case  of  thrombosis  of  the  pulmonary  artery. — The  following  case 
of  thrombosis  of  the  pulmonary  artery,  lately  under  the  care  of 
the  writer  in  the  Bronipton  Hospital,  is  an  example  of  a  rare  con- 
dition, of  which  only  a  few  examples  are  on  record. 

A  woman,  set  29,  was  admitted  on  September  26  and  died  on 
December  18,  1694.  There  was  no  history  of  rheumatism  iui 
early  life.  In  1889  she  first  noticed  dyspnoea  on  exertion,  and 
this  symptom  gradually  increased.  Two  years  later  cyanosis  ap- 
peared in  the  &ce.  In  1891  she  was  admitted  as  a  case  of 
*  morbus  cordis  with  cyanosis,'  and  again  in  March  1894  with  a 
similar  diagnosis.  Since  May  1694  the  knees  and  ankles  bad  been 
swollen  and  painful.  There  had  been  no  hiemoptysis.  (Edema 
had  occasionally  been  present  m  tbe  ankles. 

The  following  notes  were  made  on  iidmission.  '  The  patient  is 
extremely  cyanosed,  the  face  quite  blue  and  the  lips  almost  black. 
There  is  marked  clubbing  of  the  fingers,  toes,  and  nose.  The  pre- 
cordial area  is  prominent.  The  cardiac  impulse  is  in  the  fifth 
interspace  in  the  nipple  line.  The  right  cavities  of  the  heart  are 
enlarged.  A  very  loud  systolic  murmur  is  audible  at  the  apex. 
conducted  outwards  to  tlie  anterior  axillary'  line  and  inwards  to  the 
left  mai^:in  of  the  sternum.  The  second  sound  over  the  pulmonat-y 
artery  is  markedly  acccntualed.' 

The  degree  of  cyanosis  varied  from  day  to  day,  but  the  patient 
continued  to  suffer  from  severe  dyspnoea  and  headache.  On  De- 
ceml>er  11  she  became  unconscious,  and  subt^eqtiently  remained  in 
a  semi-comatose  condition,  with  right  hemiplegia  and  facial  paralysi:,. 
Death  was  preceded  by  Cheyne-Stokes  breathing.  On  post-mortem 
examination  an  abscess,  containing  fcetid  pus,  was  found  in  tbe  left 
inferior  frontal  convolution,  extending  deeply  into  the  corpus 
striatum.  The  pulmonary  orifice  was  of  large  size,  and  tbe  valves 
were  probably  incompetent.  The  pulmonary  artery  presented  n 
fusiform  dilatation  extending  from  the  valves  to  the  bifurcatiun  of 
the  vessel.  This  was  lined  with  firmly  adherent  laminated  clot, 
which  extended  to  the  point  of  division  of  each  main  branch  of  tlie 
artery.  The  lumen  was  occluded,  but  a  prol)e  could  be  passed 
between  a  softer  part  (jf  the  clot  and  the  wall  of  the  vessel.  The 
walls  of  the  artery  were  much  thickened  from  tlie  presence  of 
numerous  patches  of  atheroma,  above  the  valves  and  throughout 
the  branches  distrilmteil  to  each  lung.  The  right  auricle  was 
greatly  dilated,  and  the  foramen  ovale  presented  an  opening,  clearly 
at  one  period  valvular,  Imt  which  now  admitted  tbe  tip  of  tlie  little 
finger.  The  right  ventricle  was  enormously  bypertrophied,  and 
the  left  was  similarly  affected  but  to  a  luucli  less  extent.  The 
heart  with  the  pericardium  and  vessels  weighed  1  lb.  4  oz.  The 
lungs  were  emphysematous  and  partially  collapsed  ;  they  contained 
DO  infarctions. 
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In  thig  cu^e  the  atboroma  was  appiu-ently  the  primary  lesion. 
"The  long  duration  of  the  cyanosis  and  the  extreme  hypertroph/  of 
the  ventricle  indicate  tliat  naiTuwin^r  of  the  artery  from  throiuhooa 
precedtil  the  occurrence  of  dilatation  of  the  vessel. 

Diagnosis.— Such  a  case  as  that  just  descnltd  is  verj-  likely 
■lo  be  miKtiiken  for  one  of  congenital  stenowis  of  the  pithnonary 
orifice;  but  the  age  of  the  patient  (20 ),  and  the  fact  that  the 
.srinptonis  had  be«n  noticed  for  only  five  yeais,  negalivBd  Chat 
'dia^iosis. 

It  will  he  app&rent  from  the  general  doficriptioii  of  the  condition 
that  in  the  majority  of  cases  the  symptoms  are  lujt  Hufficiently 
definite  to  permit  of  its  recognition  during  life,  although  in  a 
ita.se  of  extreme  anrcmia  or  of  malignant  dtKoase  llie  pros«uoe 
of  increasing  dyspmna  and  rapid  action  of  the  heart— for  which  no 
obvioiH  cause  can  he  discavered— as.-*ociated  possibly  with  sigziit  of 
pulmonary  ndenia  or  consolidation,  may  suggest  a  correct  diagnooa. 

The  tPeatment  would  not  differ  from  that  suitahle  in  ca^iefi  of 
«mliolism. 
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ATHKUOMA  AND   SCLEKOSIS  OP  TMK    I'lT.MONABY 
ARTERY   AND   VKINS 

The  relative  freedom  from  sclerotic  changes  obserred  in  the 
pulmonar}'  artery,  aa  compared  with  the  aorta  and  syst^fmic  urCeries. 
is  dae  to  the  much  lower  preature  to  which,  under  normal  con- 
ditions, its  walls  are  subjected.  If,  however,  the  tension  within  be 
nused,  atheroma  occurs  an  readily  there  as  elsewhere. 

The  most  common  conditions  in  wtiich  this  lesion  is  fotmd 
are  mitral  stenosis,  mitral  regurgitation  and  emphysema,  all  of 
which  are  accompanied  by  incretise  of  pressure  in  tl^e  pulmonary 
vessels. 

In  a  ease  of  mitral  sienosis  we  have  ohscr^*ed  an  oval  patch 
of  atheroma  in  a  large  branch  of  the  artery,  neai-ly  an  inch  in 
lenjfth  and  a  quarter  of  an  uich  in  depth  on  section.  The  change, 
as  in  a  case  previously  narrated  (vt'lr  p.  .(Ui.  maj  extend  to 
the  smallest  bmnohes  and  even  to  the  capillaries  and  pulmonary 
veinn. 

The  larger  trunks  and  secundary  branches  may  undergo  dilaloi- 
tion,  utxd  the  valves  may  probably  become  incompetent,  indepen- 
dently of  organic  change.  We  have,  at  any  rate,  observed  a 
diastolic  munnur  over  the  site  of  the  pulmonary  valve  in  several 
cases  of  mitml  stenosis  in  which  there  was  no  reason  to  suspect  the 
existence  of  any  lesion  of  the  aortic  valves.  The  murmur  is 
variable  ;  it  may  bo  present  on  one  occasion  and  absent  on  another; 
its  point  of  maximum  int^^nsitj  is  in  the  second  left  interspace,  and 
the  line  of  conduction  is  doia-n  the  left  edge  of  the  sternum.  If 
the  condition  pirsists  for  any  length  of  time,  hypertrophy  of  the 
right  ventricle  occurs. 


THROMBOSIS  OF  THE   PULMONARY  ARTERY    513 


DILATATION    OF   THE    PULMONARY   VESSELS 

The  pulmonary  artery  may  undergo  dilatation  as  a  result  of 
extensive  obstruction  from  thrombosis,  or  embolism  followed  by 
thrombosis,  or  when  obstruction  arises  from  the  pressure  of  an 
intra-thoracic  tumour  or  an  aneurysm  of  the  aorta,  or  from  the 
presence  of  emphysema.  A  similar  change  has  been  observed  in 
aiuemia. 

Dilatation  of  both  vein  and  artery  may  arise  from  disease  at  the 
mitral  orifice ;  and  obstruction  to  the  passage  of  blood  into  the  left 
auricle,  from  the  pressure  of  a  tumour  or  aneurysm,  may  cause  great 
dilatation  of  the  veins. 

The  writer  has  observed  cases  of  mitral  disease  in  which  a  dia- 
stolic murmur  was  present  over  the  pulmonary  orifice,  and  was 
conducted  downwards  along  the  left  border  of  the  sternum,  and 
in  which  all  the'  usual  signs  of  aortic  regurgitation  were  absent. 
He  is  disposed  to  believe  that,  as  a  result  of  an  associated  dilatation 
of  the  pulmonary  artery  and  right  ventricle,  the  pulmonary  valves, 
although  free  from  disease,  may  become  incompetent.     It  has  been 

f>roved  that  a  similar  condition  of  the  aorta  and  left  ventricle  may 
ead  to  aortic  regurgitation  in  the  absence  of  disease  of  the  valves. 
Pulmonary  diastoUc  murmurs  of  this  nature  are  variable  in  cha- 
racter and  may  be  observed  to  disappear  under  treatment. 

J.  K.  F. 
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CHAPTER   XLVI 

ANEUEYSM  OF  THE 
rULMONAEY  ARTEEY 


Rtiotogy 514 

Aneuryam  in  palmiiDar;  tuberculosis M4 

Number  510 

Siw 6IiS 

Kite 515 

Varifitiea &IS 

Clot  in  8oeiirj'6Uiti S17 

nuptnre  from  disease  of  the  veitsei 5lH 

Etiolo^. — 1.  Aneurysm  of  the  pulmonary  artery  is  moet 
ooiuiiioniy  met  with  in  casc-e  of  chronic  imlmonary  tuberculosis  in 
which  caviues  are  present  in  the  lungs.  It  also  occnra,  althoagli 
rarely,  in  caaes  of  caseoxts  tubercuioais  attemlerl  with  rapid  softening 
and  excavation,  and  in  cases  of  bronchitxta^is. 

2.  A  sarcular  or  fugiform  aneurysm  of  the  main  trank  may  be 
prodooed  by  the  bulging  of  the  vosael  wall  over  an  area  occupied  by 
a  patch  of  atheroma. 

S.  In  cases  of  nk*rative  ettdocartlitis  affecting  the  i-ight  aide  of' 
the  heart,  if  emholism  of  the  puluiouary  artery  occurs,  an  aneurysm' 
■may  form  at  the  site  of  obstruction  from  increased  pressure  com- 
bined with   inflammatory  clianges  in  the  walls  of  the  vessel,  and 
whilst  still  unruptured  such  an  aneurysm  may  contain  laminated 
clot  (Percy  Kiddj. 


aneuhysm  in  pulmon.\by  TrnEucuix)si8 

The  most  typical  appearance  is  that  of  a  rounded  glisteoiuf. 
gelatinous  envelope  projecting  into  a  cavity,  which  in  the  majority^ 
of  caaes  it  does  not  nearly  till,  but  it  may  be  almost  equal  tn  sisa] 
to  the  cavity  wliirrh  contains  it.    In  sonu*  oaseti  the  walln  are 
thickened  and  opaque  ;  in  others  ibis  change  may  be  limited  to 
certain  areas  only. 

The  freqaency  of  this  lesion  is  now  generally  recognise*!,  and  at 
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DILATATION    OF    THE    PULMONARY   VESSELS 

The  pulmonary  artery  may  undergo  dilatation  as  a  result  of 
extensive  obstruction  from  thrombosis,  or  embolism  followed  by 
thrombosis,  or  when  obstruction  arises  from  the  pressure  of  an 
intra-thoracic  tumour  or  an  aneurysm  of  the  aorta,  or  from  the 
presence  of  emphysema.  A  similar  change  has  been  observed  in 
aniemia. 

Dilatation  of  both  vein  and  artery  may  arise  from  disease  at  the 
mitral  oritice  ;  and  obstruction  to  the  passage  of  blood  into  the  left 
auricle,  from  the  pressure  of  a  tumour  or  aneurysm,  may  cause  great 
dilatation  of  the  veins. 

The  writer  has  observed  cases  of  mitral  disease  in  which  a  diii- 
stolic  murmur  was  present  over  the  pulmonary  orifice,  and  was 
conducted  downwards  alon^'  the  left  border  of  the  sternum,  and 
in  which  all  the'  usual  signs  of  aortic  regurgitation  were  absent. 
He  is  disposed  to  believe  that,  as  a  result  of  an  associated  dilatation 
of  the  pulmonary  artery  and  right  ventricle,  the  pulmonary  valves, 
although  free  from  disease,  may  become  incompetent.  It  has  been 
proved  that  a  similar  condition  of  the  aorta  iind  left  ventricle  may 
lead  to  aortic  regurgitation  in  the  absence  of  disease  of  the  valves. 
Pulmonary  diastolic  murmurs  of  this  nature  are  variable  in  cha- 
racter and  may  be  observed  to  disappear  under  treatment. 

J.  K.  F. 
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CH.VPTER   XLVI 

ANEURYSM  OF  THE 
PULMONABY  ARTERY 


PAOK 

Etiology 5U 

Atis'UTysni  in  iiiilmutiary  tiibercuUmgs  ......  M4 

Number        .       .  515 

Size 615 

SHe 515 

VarieUea 516 

Cli>t  in  nn'T'Ur^'Hjm  517 

Hiiptiire  from  disease  of  the  v<;33el 518 

Etiology.     1.    Aneurysm  of  tbe  pulmonary  artery  is  most 

Coaitiionly  lutt  w.ifli  in  cases  of  chronic  jmbnnriart/  { nhcrculonh  in 
wbich  'Cavities  ai-y  present  in  tht  lunga.  It  also  occurs,  although 
rarely,  in  castR  q^ casfoua  tnbcrcuhs'is  attended  with  rapid  softeuing 
uml  escnvntion,  and  in  kjisgh  of  bronchi rriasi-i. 

2.  A  saccular  or  fiiaiform  uneurysm  uf  the  main  trunk  may  be 
produced  by  the  bulging  of  the  vesBel  wall  over  an  area  occupied  by 
ft  patch  of  niherumn. 

S.  In  easea  of  nlferatnx  einhatrditis  affecting  the  right  side  o! 
the  heart,  if  ciubolisiu  of  the  puhuonary  artery  occurs,  an  aneiirysiu 
may  form  at  the  BJtr  of  obstruction  from  increaeed  pressure  com- 
billed  with  iiillaniaiiitdry  chan^'csi  in  the  walls  of  the  vessel,  and 
whilst  still  msruiitured  such  iin  aneurysm  may  contain  laminated 
clot  (Percy  Kidd), 


ANEURYSM    IN    IL  LMi  iN  AliV    TUIJEKCULOSIS 

The  most  lypicul  iippenrance  is  thnt  of  a  rounded  jfUstenliig 
gelatinoiiii  onveloin'  projeeihif^  into  a  cavity,  which  iu  the  niajoritv 
of  cuscn  it  does  iint  TiBarly  till,  buL  h  luay  be  ahnot4t  equal  in  size 
to  ibe  cavity  wbich  coutitiiis  ii.  In  soiuu  cages  the  walls  are 
lliickencil  and  opaque  ;  in  oth^-rii  this  change  may  be  liniiteil  to 
crriiiin  areas  only. 

Tbu  frequency  of  (bis  lesion  is  now  generally  recognised,  and  at 
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the  Bronipton  Haapital,  in  a  fatal  ctmo  of  hn 'raoptyBiB,  failure  to  find 
the  rupturt!il  siic  h  rare.  U  v/&s  cliscov>ered  in  ever,v  ca&e  of  llie  kiiitl 
examini^d  during  tfic  year  l»i)i. 

Mode  of  formation.  Two  caiisi^^  »ro  nsnally  given  for  the 
dil&tatioQ  of  the  vfaaet  — vi/,.  (I)  lack  tjf  sufjporl.  to  the  wall,  owing 
to  the  presonce  of  tho  cavity  ;  ami  (2)  the  extension  of  an  inHiunnia- 
lory  proceHB  to  the  coats  nf  tho  artory.  Of  thear;,  we  are  dispospd 
to  attach  far  more  iinportaucf;  to  the  latter  than  to  the  former. 
Their  relative  influence  was  strikingly  illusirateU  in  a  case  of 
tubercular  pyo-pneumothorax  of  long  atamlinit^',  recently  unflitr  the 
caro  of  the  writer  in  the-  Middlesiix  Hospital.  Tht:  patient  died 
frnm  recurrent  hjeninrrhage  into  tlie  cavity  of  the  plf^ura,  after 
resection  of  portions  of  two  ribs.  The  bleeding  was  proved,  |H)Ht 
mortem,  to  liave  been  due  to  the  ruptareof  an  uncuryam  the  niz.e  of 
a  pea,  situated  upon  the  Itjiornui  mammary  artery,  aud  exactly 
resembling  those  commonly  found  upon  the  pulmonary  artery  m 
ca»es  of  tubercnlortiM  of  tbti  lun^.  In  atblition  to  the  nnc  which  hud 
ruptured,  there  were  upon  the  veasel  four  other  aneurysms  of  a 
similar  size.  It  was  interesting  to  observe  that,  silthongli  the  pos- 
tsrior  aspect  of  the  vessel  wan  efjually  snp|M)rted  (or  unaiipportcdl 
throughout,  aneurysms  were  only  present  where  the  inflammatory 
process  in  the  pleura  had  extended  to  the  wall  of  the  Hrtery,  it  clear 
proof  that,  ui  that  casp  at  aiiy  rate,  thp  changed  in  the  coiits  of 
the  veflsel.  atid  not  the  lack  of  support,  led  to  the  fbrmntion  of  thi- 
anenrj'sms. 

Number. — A  single  aneurysm  i.s  found  in  the  majority  of 
cases,  hut  several  may  be  presient.  A  lung  exuniined  pu3t  mortem 
by  Or.  Percy  Kidd.  and  now  in  tbe  inusemn  at  Rronipton,  contains 
twenty-two  small  aneurysiji«. 

Size. —  A  common  ui:^e  is  about  that  of  a  large  green  pea  or  u 
small  cherry;  they  may,  however,  b"-  niiliary,  or  may  attain  to  the 
nze  of  an  unahelled  walnut  4ir  a  snnill  tangerine  orange, 

Site.  An  aneurysm  is  k^'i^-T'^H?  found  wlu-ie  an  artery  passet* 
along  the  wall  of  a  chronic  cavity,  having  one  aspect  bare,  and 
therefore  liable  to  become  involved  in  iuHannnatory  changes  taking 
place  within  the  vomica.  An  aneurysm  nniy  ulsu  \k:  formed  in  a 
small  caseous  patch  which  is  nndLT>;oing  softenirig,  or  a  vessel  may 
bulge  into  a  dilati/d  broncbiu]  tiilio. 

Varieties  of  aneurysm.  In  tljr  nuijority  of  case^  they 
are  rounded  ;  but  when  n  ve-jsel  ci'ossiug  a  cavity  is  rliljited,  a  fusi- 
form anmirywin  residts.  Others  more  irregular  in  sliape  aie  aonit- 
timea  met  with. 
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a  hemp  seed,  empty,  and  'with  thickened  walls,  arifteEt  from  the  same 
vessel  aa  oae  of  the  iiroceillmK.  The  cavity  i^  filled  with  blood 
clots.'     In  the  other  luug  three  aneurysms  were  found,  and  art- thus 

descrihed  :  — '  Si^voral  sniall  cavi- 
ties in  £braid  liinj^  tissue,  one  of 
which  contitins  a  typical  thin- 
walled  aneurysm  (glohular)  of  alwut 
the  size  of  a  chyiry  stone,  empty 
and  unru  ptii  red ;  walls  mostly  thin, 
hut  in  snme  places  thickeninj?  has 
occurrnd.  .Tiiet  below  this  cavity 
is  another,  which  ia  traversed  hy  a 


Km.  133.  -  AxcrnvfiMR  oi-  the  J'tx 
uuNAKT    Alimnv    i.n    Cavitikh    la 

TUB    Li'XCi 


fin.  iai>.— RrpTtTBED  AxRCHvau  or 
TfiK  PrwicisABY  Abtkry  in  a 
Cavity  in  tub  LcN(t 


rusiforui  anourysni  or  aneurysmal  dilatation,  lying  on  one  wall  and 
oxpustii  in  mdst  nf  its  extent:  walls  tliickfined.  In  a  neif^'hbonriuff 
cAvity  tbert'  is  luiuthfr  small  nnenrysiti  (nilliary),  unruptured  and 
roughly  cone-shapeil,  ^vith  ti  secondary  bulging  btiuw  its  apex.' 
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A  swtion  of  the  lung  frnm  which  fi^.  12'i  is  taken  shows  a 
ruptured  «]jeur>'srji,  ol  the  size  of  a  walnut,  shuitted  in  ;i  cavity  in 
the  upper  lobf.  lu  a  cavity  at  the  upper  part  of  the  lowtr  lobt 
there  Ik  an  aneurysm,  nf  the  sizo  of  a  siimll  marble,  rtllad  witli  soft 
clot,  and  surrounded  by  coiii^ukted  Ijluod.  The  witH  of  the  aiieii  ryHiii 
can  l>e  seen  ft^  a  curved  whitish  line  crossing  the  mass  of  blood  clot 
about  itK  middlo. 

The  coat  in  seen  to  be  s])lit,  the  two  laytTH  beiuK  separated  by 
clot,  the  whole  giving  the  impression  that  the  blood  flivst  made  its 
way  between  ihe  coatH  of  the  wall  and  then  burst  through  the  outer 
wall. 

In  the  speciiiten  from  which  hg.  ]2(\  is  takt'h  a  ni|»tvired 
aneurysm  is  seen  projecting'  into  a  t-avity  in  Ihr-  lower  lobe  o(  the* 
lung.  The  aneurysm  i^  attached  to  tht  wall  of  the  cuvity  and  a 
large  ves^l  which  can  bt.'  irat-cd  up  to  the  sue  is  suen  tu  rnter  the 
anenrysm.  The  sac  is  unifonnly  thin  and  appcurg  to  he-  proilncod 
by  a  distennion  of  the  ve>;stl.  No  laminaU-d  clot  is  present  in 
the  auearysm. 

Clot  in  aneurysms.  It  hns  been  .anted  that  lantinatc-d 
clot,  similar  to  tlial  foiiml  in  aneurj'snis  elsewhi're,  is  never  present 
in  these  aiieurysriiis  ;  hut  thii  is  not  bomu  out  by  the  exaniination 
of  the  specimens  in  the  inneeum  of  the  Kroinpton  Hospital. 
several  of  which  fontaln  eoagula  of  that  character. 

If  rupture  of  the  aneurysm  bus  taken  place  the  cavity  in  which 
it  is  sitnateti  is  generally  filler!  with  clot,  and  it  nmy  be  possible  to 
diitlinguiflh  that  tbt-  portion  of  tlie  clot  contHiiieil  within  the  t^ac  is 
laminated,  whilst  thai  externiit  to  it  ba^  been  produced  by  coiigulu- 
tion  en  masse,  or  a  narrow  slit  nmy  bo  found  in  tbt*  wall  of  Iho 
aneurysm,  and  tlip  sac  may  lie  colhipsed  from  the  pressure  of  the 
extravasated  blmMl.  Rupture  may  be  followed  by  cesstitii)n  uf  the 
hipmorrhage,  owing  to  closure  of  the  openin-,'  in  the  aneurysm  by 
the  coagulation  of  the  i>loo<l  in  the  cavity,  possibly  ludfd  by  the 
furmation  of  a  thrombus  in  tlie  vested, 

The  condition  fmmd  in  a  cavity  in  tlic  upper  lobe  of  the  left 
lung  o!  a  patient  who  a  short  time  previous  to  admismon  to  the 
lirom])ton  Hospital  had  sufitreil  froni  a  seven-  atUick  nf  Iinmo- 
ptysis,  is  described  as  follows.  'The  cavity  is  entirely  hlled  by  an 
aneurysm  of  the  pulmnnary  artery,  of  the  wize  of  a  filbert.  The 
aneurysm  has  thin  toii^djlsh  walU  anil  is  ilisteniled  by  laminiited 
thrombus.  A  laifje  branch  of  the  puhnonaiy  artery  leads  into  the 
oblit^rate<l  aneurysm." 

The  following  is  a  dc8cri]ition  of  a  somewhat  rare  lesiou  present 
in  A  case  of  fatal  luenioptysis. 

'  In  an  irregular  trflherulnted  cavity  in  the  ri^dit  njiper  Inbe  there 
i<t  a  cord,  about  half  an  inch  in  length,  rtmnitj^  from  wall  to  wall, 
and  constituted  by  a  sninll  artery  and  cjotidensed  Inn-^  tissue.  It 
terrainates  in  an  aneurysm,  nf  thesize  of  a  pea,  attached  tci  the  cavity 
wall.  The  coats  of  the  veseel  lire  vrry  tbin,  and  have  j'uplinvd  in 
a  longitudinal  direction  close  to  the  ani-mysni.' 
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The  condiCtnns  preR^nt  in  a  case  of  repeated  profn^e  hicmnptjeiii 
ultiumtely  fatal  tire  thus  described. 

'  Un  mcising  the  u.pcx  of  the  lo'wer  lobe  a  mass  of  about  the  size  of 
a  smatl  orange,  cnnRiRting  of  soft  and  lamiuatod  Hood  ctot,  escaped 
from  a  cavity.  On  oue  side  of  the  latter  there  is  a  thin-w&Ued 
aneurysm  of  the  size  of  a  walnut ;  a  small  perforation  in  this  letwls 
into  the  middle  of  the  hlood  clot.  A  small  dpcolorisod  clot  is 
adherent  Ut  tlie  inntir  wall  cif  the  aiuniryani  oppowit*!  the  rupture. 
Tht  blood  clot  iu  the  neighbourhood  uf  the  opening  is  soft  and 
resembles  black  currant  jelly ;  that  more  distant  is  firmer  and 
partially  decolortBiid.' 


BUl'TUUK    FROM    DISEASE   OF  TUE    VESyEI. 

The  extension  of  either  a  tuberculous  or  a  simple  inflammatory 
process  to  the  wall  of  the  vessel  cnmmimly  leads   to  the  formation 

oi  n  thruiubiis  witbin.  tind  the  lumen  Ik  thus  obUterated.  If  it 
were  not  for  this,  the  majority  of  cases  of  puhnonary  tuberculosis 
would  lie  fat»l  from  luinioptysis  at  an  early  stage.  The  ob  lite  rat  inn 
of  the  lumen  of  a  vesstl  by  tht  formation  of  a  thi-ombua  is  more 
easily  eflTectcd  in  a  finmll  artery  tbun  a  large  one.  If  a  throuibiiii 
is  not  formed  and  Hnfteninj,'  of  the  hing  tissue  is  in  progress  close 
by,  the  coats  of  iht'  veys^el  uUinmtcly  buconiK  involved,  and  rupture 
take:-  [iliico  as  soon  as  the  wall  is  no  longer  able  to  witbetand  the 
prosBure  from  within. 

Rupture  occurs  in  coiinection  with  tubercular  lesions  far  more 
frtMiui,^ntly  than  with  any  other  form  of  disease,  bnt  it  may  be 
Hocondary  to  infiltniiion  of  the  arterial  walls  in  malignant  disease 
or  syphilis,  to  chronic  congestion  fn»m  valvular  diaease,  to  erosion 
from  the  pressure  of  an  aneurysm  upon  the  main  trunk  of  the 
puttiioiiary  artery,  to  the  txten&ion  of  u  gangrenous  process,  and 
to  chronic  inllaiumatory  changes  of  various  kinds. 

J.  K.  F. 
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Il£UOPTYSis  occurs  when  blood  which  has  escaped  into  the  air 
passages  is  expectorated. 

If  the  space  into  which  the  blood  is  poured  out  is  no  longer  in 
direct  communication  with  a  bronchus,  extravasation  of  blood  may 
occur  without  hwmoptysis.  For  exaniplf,  a  puhuojiary  aneurysm  may 
rupture  into  a  cavity  and  none  of  the  blood  may  be  expectorated  ; 
thu,  however,  rarely  occurs. 

Etiology.  —The  most  common  causes  of  serious  hiumoptysis 
are  (a)  the  rupture  of  an  aneurysm  on  a  branch  of  the  pulmonary 
artery,  and  (b)  the  rupture  of  a  branch  of  that  vessel  from  the  presence 
of  tubercular  or  other  disease  in  its  walla.  These  conditions  have 
already  been  described  {vide  p.  5ir»  ct  seq.). 

(c)  Hiemoptysis  may  also  occur  from  active  or  passive  hypercemia 
either  of  the  bronchial  or  pulmonary  capillaries.  The  quantity  of 
blood  thus  lost  is  usually  small  in  eomparJHon  with  that  which  results 
from  either  of  the  lesions  previously  mentioned,  but  we  have  known 
profuse  and  fatal  hteinoptysis  to  occur  in  a  case  of  miliary  tubercu- 
losis in  which,  on  post-mortem  examination,  no  lesion  was  found  in 
any  vessel  of  considerable  size,  the  changes  present  clearly  provinj^ 
that  the  htemorrhage  had  occurred  from  a  great  number  of  small 
vessels. 

Hyperffimia  followed  by  capillary  ha'moiThage  may  occur  in  the 
early  stage  of  tuberculosis,  in  bronchitis,  and  in  any  inflammatory 
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is  equally  true  of  case^ 
of  primary  liiemopty>ii!i 
and  of  those  in  which 
a  previous  severe  attack 
has  occurred.  Tubtr- 
ciilar  patients  are  pro- 
verbially hopeful,  bat 
they  are  almost  in- 
variably alarmed  by 
ha-inorrha^. 

A  primary'  attack  in 
a  young  subject  pre- 
viously in  good  health 
may  be  recovered  from 
in  a  few  days,  or  the 
bleeding  may  recur  after 
a  sbort  internal.  Pro- 
fuse hiPHioptysis  in  ao 
advanced  stage  of  the 
diaeaso  may  be  repeated 
at  intervals  of  a  day  or 
two  for  a  long  period 
and  may  finally  end 
fatally.  Such  a  con- 
tlitiun  al\¥ays  suggests 
that  an  aneurysm  of 
thii  pulmonary  artery 
hajt  ruptured  and  is 
leabinj;  through  bhxMl 
elot  in  a  cavity.  The 
fcdlowing'  is  an  abstract 
cif  the  notes  of  a  case  of 
this  nature. 

A  male,  tet  26,  suf- 
fering from  pulmonary 
tuberculosis,  was  ad- 
mitted to  the  Brompton 
Hospital  on  AugTisi  3f> 
aud  died  November  Ifi, 
iHWi.  t^ifteen  week» 
priivioiisly  he  had  an 
litlack  of  hajmoptysis. 
Two  weeks  liiter  he  was 
said  to  have  brought  up 
half  a  gallon  of  blood. 

Ociiibt'i-  3*-l. — Uteiuo- 
ptysis  n  oz. 

October  30.— HiPmo- 
ptysis  continues.  Temp. 
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October  SI. — Htpmoptyaift  a  oz. 

November  9.     HHrnoptysia  7  oz.     Biespirutioiii)  flO. 

November  10.  -  Ha-moptysis  12  oz. 

Pyrexia  perBist^rit,  with  modpmte  remiKsions.  During  the  night 
liu  bail  aiiutlier  attack  of  ble>ei1in^',  which  wa^  iiiiiiit^diat^ly  fatal. 
Postmortem. — The  ripht  uppei  \ohv  coutuiueil  two  tnibeculatx-d 
eavifeiee.  In  one  of  these  Cher?  wan  a  large  rounded  blood  clot 
partly  covcrud  by  a  thin  capHule.  which  had  fornitHl  a  portion  of  the 
wall  of  a  freely  ruptured  aueiu'ysni.  A  sintious  channel  througli  the 
clot  was  continuous  with  a  large  branch  of  tho  pulmonary  artery. 
There  wan  alno  im  uiiriiptured  miliary  uneury&ni  uptin  a  trabetiilii 
sitiiatt^-d  in  a  recess  of  the  sanit'  cavity. 

Exajnination  of  the  chest.  During  the  oontinuancc  of 
t.be  blei^ding.  and  for  aoxae  time  ufterwtirdK,  thf  patient  should  nut 
lie  moved  for  the  purpose  of  pxaiuinatioii.  or  asked  to  take  a  detp 
lireath,  cough,  or  ppeak,  and  thy  cheat  should  not  be  ptTCusaed. 
Inspection  of  th»;  chfst  and  auscultation  o^t-r  the  upper  lobea  in 
£roiit  during  quiet  breathing  can  do  no  harm,  imd  may  ^'ive  indica- 
-tions  as  to  which  lung  is  affected.  The  heart  soLimlw  should  also 
"i>e  auscultated  in  onler  to  exclude  the  prpaeuce  of  valvular  disease. 
If  tubercular  diBi-a.s&  of  the  Iuuks  waw  known  to  exist  prMvioualy  to 
the  attack  of  htpnioptysis,  examination  may  prove  the  presence  of 
«icavation ;  and  it  in  well,  if  pos;<ible,  to  he  aware  of  this,  iis  it 
materially  intlueucei^  the  immediate  proguoais. 

Diagnosis. —This  pre.Hcnln  hut  little  (iitticiiSty  if  one  is  at 
liand  during'  the  attack,  but  it  is  often  necertsary  %<i  determine 
from  the  history  given  by  the  patient,  whether  blood  has  been 
■vomited  or  has  corac  from  the  respiratoiy  paasa^es,  and  with 
liofipital  patients  this  '\h  not  always  eany.  The  point  can  generally 
Ik*  decided  by  the  ansivera  to  the  following-  cjiiestionH : 

1.  Was  the  attack   preceded   by  puhiioiinry  symptoms  (cough 

&c.)  or  traxtric  syjiiptoriis  (pain  after  food,  iVe.)  ? 

2.  Was  the  expectoratioji  bloodstreaked  on  the  day  EoUowinji 

the  attack  ? 

3.  Did  the  btood  come  up  all  at  once  or  in  succeBBive  motith- 

fulH  ? 

4.  Was  faintness  present  before  the  blood  appeared  :* 

It  is  almost  useless  to  ask  a  ^^tniiid  patictiL  whether  he  was 
couKhin^  at  the  time  or  vomiting. 

In  biematemet>iK  the  blood  is  acid,  of  a  diuktr  tulour,  giunums 
appearance,  and  may  he  mived  with  food.  The  writer  once  saw  a 
case  which  had  been  diagnosed  as  '  phthisis,  gastric  ulcer. 
hn-morrhage  from  bowel.'     It   is  almost   needless    to   say    that  it 

Cved  to  be  one  of  hff-moptysis.  in  wbicli  some  of  the  hlnnd   liad 
n    swallowed    :md    siibseijuenlly   vomited,   and    the    remaimler 
passed  by  the  bowel. 

In  all  cjispB  of  primary  htpninptysis  the  expectorated  blood  should 
be  examined  for  tubertde  bacilli :  tliey  may  be  found,  even  when  tlie 
{tttJCQt  was  thought  to  be  in  good  healtli  up  to  the  time  of  the 
attack.     It  is  (apparently)  extremely  common  for  patients  who  have 
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fulfilled.  The  Htatoment  iibove  mnHv  as  tu  the  occtisional  nlieence 
of  physical  signs  after  hicmoptysis  really  due  10  tiifciercular  disease, 
applies  rather  to  fairly  muBonlnr  udiilt  males  tlian  to  amftnic  yoiing 
females. 

We  cftu,  however,  reoill  n  citee  in  wbich  the  diiignosis  prt'seDted 
great  difticulty.  The  patieui  was  a  well-htiik  man,  ahuiit  forty 
years  of  age,  atMiL-Led  to  aLcobol  and  morphia,  Lar^t  quaiitLtititi  of 
blood  were  brought  up  at  long  intervals,  hut  tlieif  was  no  couph,  and 
DO  physical  signs  dieveloiieil  ilk  the  liiugB.  The  blood  was  alltaline 
in  reaction,  of  a  bright  red  colour,  mixed  with  air,  but  did  not 
coagulati.'  iu  Innip^  in  the  Tes.s(>l,  and  presented  a  more  uniform 
appeanmce  lliroughout  than  ii  usiialK  obaeI*^e^l  in  hjemorrluLije 
from  the  lungs.  There  was  no  evidence  of  tlisease  within  the 
MOUth.  larynx,  trachea,  or  hnigs.  Various  opinions  had  been 
given  as  to  the  source  of  tlte  bleeding  :  the  writer  inclined  to  the 
view  that  it  came  from  the  pharynx  or  thi:  upper  p&rb  of  the 
iPBopliagai*. 

Prognosis.  Hn-nioptysis  occurring  in  the  course  of  pulraonaiy 
luberculosi.--  nhould  never  he  made  light  uf.  It  la  true  that  in  the 
early  stage  of  infiltration  an  attack  is  very  rarely  futal,  although  we 
have  known  death  oecur  in  a  yontig  chibl  frcini  the  ruptin-o  of  an 
ueuTjemi  of  the  pulaionary  artery,  when  the  total  area  of  the 
long  affected  could  he  covered  by  the  tip  of  one  finger  ;  and  it  uiust 
be  rememWred  that  in  cases  cjf  tuberculosis  tiie  extent  of  the 
disease  in  the  luugs  is  ulmoi<l  always  much  greater  than  itt 
indicated  by  ihe  physical  signs.  Profuse  and  i-e|peated  ba-inorrhage 
ill  ttdvanceii  tubercular  disease  ih  a  very  grave  condition,  as  it  points 
strongly  to  the  rupture  of  an  aneurysm;  hut  fortunately  the  repair 
ofBUch  a  lesion  is  pcissible. 

A  small  hleeding  in  «uch  a  case  may.  however,  be  the  first 
«ffn  thai  an  aneurysm  i^  leaking,  ajid  as  it  is  imposyilile  to  be  cer- 
tun  of  the  exact  condition,  a  guanleil  jirognosis  should  always  be 
pven. 

In  a  case  of  aneurysm  of  the  thoracic  aoria,  even  though  the 
i|uanlity  of  blood  e\peii-toratr(]  is  small,  as  at  first  it  may  be,  the 
possibility  of  the  rupturcr  of  the  sac  having  occnrred  nni.st  ht-  remoui- 
iiered  in  fomiing  a  prognosis. 

Iu  mitral  disease  bii'moptysi?:,  secondary  to  infarction,  usually 
points  to  the  prepenec  of  extreme  pulmonary  congestion,  which  is 
often  accompanied  by  failure  of  the  right  siiV  of  the  heart,  and  life 
oiay  in  such  cases  be  indefinitely  prolongtd  after  the  occurrence  of 
IlicmoptyKifi.  If  it  la  secondary  U\  tilecrative  endot;Lrditis  of  the  tri- 
cimpid  or  ptilrnunary  vahfis.  thi-  (uulook  I.--  exticuuly  unfavourable. 
This  is  a  grave  condiiiun,  Imi  in  ciises  ol*  mitral  stenosis  itceom- 
panied  by  Im-moptysif.  we  have  known  reeoviTy  to  follow  when  the 
state  of  the  putiiiit  appeared  tu  be  iihuo>t  hopeless. 

Treatment.— Capillary  luemon-hage  secondary  tu  hypera-mia 
ia  rarely  attended  hy  profuse  bleeding,  and  the  discharge  of  blood 
tends  by  itstlf  to  relieve  the  'condition. 

When  there  is  reason  to  suspect  that  the  ha-moptysis  depends 
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upon  the  erosion  of  a  large  vesaol  or  vhe  rupture  of  an  Hnetirysni  of  J 
the  pulinnuary  nrtwy,  thft  indications  foK  treatment  are  to  favour 
tlie  foniiatioii  of  a  thronilni!*,  which  is  the  natural  tiiethnd  of  repair 
of  such  a  lesion.  This  is  to  ho  offectped  by  (1)  dimiuiKhiiig  the 
movement  of  the  lunp!,  (2)  lowerirji  the  hlood  pressure  Kt-'nerallj', 
and  in  the  pulmonary  artery  particularly,  and  (H)  slowing  the  cir- 
ciilatioD. 

Rest  fullilx  all  these  indicatioDK  :  therefore  on  the  np|iearance  of 
merely  blowl-staitied  apittuni  the  patient  should  immedirtlely  po  to 
bed,  and  the  nt'cessily  for  so  doinp  is  more  obvious  if  an  appreciable 
quantity  nf  hlood  has  been  expectorated.  By  a  tuiiely  resort  to  bed 
it  is  extremely  probable  that  a  more  serious  hlemo^rhaf^•  mav  Iw 
averted.  The  room  should  he  cool  and  the  clothing  li^ht.  Talking 
and  movement  should  be  avoided.  Couj^h  may  be  checked  li>* 
Huekiiig  small  jiieces  of  ice,  or.  if  severe,  by  the  adtuinifltration  of  u 
sedative  linctus.  No  hot  food  of  any  kind  should  Ife  given,  and 
.stimulantfl  are  absnhitely  to  be  avoided. 

The  rollowing  '  diet  fur  luemoptysis  *  in  use  at  the  BroitiptoD 
Hospital  indicates  the  nature  of  the  foofl  suitable  under  much  cireum- 
iftances. 

Milk 1^  pint 

Meal  K)W«onee  .     *J  oz. 

Uretid  ...  4  oz. 

Butter  .         .  .     i  ox. 

The  bread  Bin]  butter  lo  be  Kiven  a.-i  ^luall  ihin  ftaiidwicbeH. 

The  boweln  should  l>e  freely  opened  hy  the  aid  of  saline  purga- 
-tives,  a  draught  containing  a  draclini  of  sulphate  of  magnesia  and 
twenty  grains  of  sulphate  of  soda  being  given  every  four  hours. 
The  effect  is  to  lower  the  general  blood  presaure,  and  coneeqiieotly 
that  within  the  ]ntlmouary  artery,  by  the  withdra«'al  of  fluid  in  the 
stools,  and  by  the  dotemiination  of  blood  to  the  intestinal  veins. 

In  cases  of  a  moderately  wvere  l>'pe,  the  writer  regards  free 
purgation  as  an  essential,  and  prolmbly  the  most  effective  measure 
which  can  l»o  employed  in  the  treatment  of  faienioptysis  oocnrring 
^n  tiibercnlar  disease  of  the  lungs. 

If  the  hiemorrhage  is  profuse  a  hypodemn'c  injection  of  morphia 
(Hf-  }  i)  should  be  given  at  once.  Under  its  intluonco  mental 
distress  is  relieved,  and  the  action  of  the  heart,  which  may  have 
been  excited,  quiets  down. 

It  may  be'nccessar}'  to  repeat  the  injection  of  morphia,  and  in 
severe  cases  to  ke«p  the  patient  tn  a  certain  degree  nnder  theiuHafOcf 
■of  the  drug  for  some  days. 

It  is  very  )teldom  that  the  nse  of  morphia  is  contra- mdicated  by 
the  fear  cf  increasing  the  tendency  to  asphyxia,  thrralened  by  the 
accumulation  of  blou<1  in  the  bronchi,  but  this  is  a  danger  which 
must  be  borne  in  mind.  When  the  blood  is  in  the  month  the  patient 
t^bonld  be  encnuntgod  to  expectorate  it  freely. 

Drugs  which  directly  affect  the  blood  pressure,  such  as  nitrite* 
•of  amyl  and  nitroglycerine,  are  iiuidmissible  'in  the  treatment  of 
QlKmopty&ifi,  owing  to  their  stimulant  effect  upon  the  heart.     Aconite 
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and  tartar  eroodc  arc  usefnl  from  their  action  as  vascnliir  depressants, 
bat  in  cases  of  tiilH^rculosia  tbcy  should  be  used  with  inucli  CAUtinn 
And  with  dut;  regard  to  the  strength  of  llio  patient,  iind  when  tuluiinis- 
tered  should  never  be  given  in  sufficient  doses  to  produce  vomiting. 

W  hilfit  ibe  blooil  Is  coming  up  frti'ly  the  pjitient  is  fully  oc<'npied 
in  getting  rid  of  it,  iind  cnnnot  retain  iim'lhiug  in  the  mouth,  but 
during  the  inter\'ftls  he  miiy  lie  jillowed  to  sock  small  pieces  of  ice. 
U  is  pOHsihly  true  that  tbi»  nm  have  no  direct  etTect  upon  the 
bleeding  vessel,  but  it  is  a  uieasurL'  which  is  free  from  possiDJlity  of 
liurm,  und  by  producing  in  the  mind  of  rhe  patient  a  feeling  that 
something  is  being  done  for  his  relief,  tends  to  diminish  iier\'ous 
excitemeni. 

The  iippliention  of  an  icebag  to  the  chest  is  not  a  mode  of 
treatme-nt  from  which,  in  the  writer's  experience,  any  benefit  has 
refiulted.  In  brt-moptyBis  from  the  rupture  of  nn  aneurysm — and 
mostofthoseriouti  attacks  are  due  to  that  cause — it  is  hardly  possible 
that  it  could  be  of  any  sers'ice. 

TberK  are  ffw  (loints  in  therapeutics  upon  which  more  divergent 
opinions  exist  than  as  to  the  value  of  astringent  remedies  in  the 
treatment  of  hit-moptyais.  Conaidering  the  long  period  of  time 
during  which  iheyLiive  been  employed,  this  fact  by  itself  tells  some- 
wliat  against  their  utility.  As  in  the  great  majority  of  coses  of 
hfemoptysis  with  a  limited  area  of  disease  the  bleeding  ceases 
HDontaneously,  provided  the  patient  keeps  absolutely  quiet  and 
observes  the  ordiiiary  ruk's  which  prudence  suggests,  it  is  obviouB 
that  nnder  such  circuniBtancesany  remedy  which  is  given  ■jufficiently 
often  may  obtiiiii  an  undeHer^'ed  i-eputntion.  Tntil  it  was  known 
that  pneumonia  tends  to  recovery  after  a  duration  of  about  seven 
days,  and  that  the  febrile  period  in  nn  ordinary  attack  of  influenza 
generally  lasts  about  threp  or  four  days,  a  variety  of  drugs  were 
credited  with  the  cure  of  those  diseases.  The  fact  that  astringents 
are  on  A  priivi  grounds  most  likely  to  be  of  seniee  in  capillary 
biemorrhage,  in  which  spontaneous  arrest  occura  most  readily,  still 
further  increases  the  difficulty  in  coming  t«  a  conclusion.  As 
already  statc<l,  serious  iia-morrhage  is  almost  invariably  due  either 
to  the  erosion  of  a  vessel  from  the  extension  of  tnlien^ular  disease  to 
its  walls,  or  to  the  rupture  of  an  aneurj-sm  of  the  pulmonary  artery. 
In  such  conditions  it  is,  to  say  the  least,  extremely  improbable  that 
any  contractile  elements  remain  either  in  vessels  tlius  diseasod  or 
in  such  as  traverse  the  indurated  walls  of  chronic  cavities.  The 
only  efiects  which  are  certain  to  follow  the  use  of  such  drugs  as 
ergot,  ergotine.  gallic  acid,  hamamelis,  acetate  of  Ioa<i,  Ac,  are  the 
contraction  of  healthy  vessels,  a  rise  in  the  general  blond  pressure, 
and  constipation.  Whether  it  is  wise  to  risk  so  much  in  order  to 
obtain  sucli  an  uncertain  result  as  the  possildc  contraction  of  the 
ruptured  vessel  is  very  doubtful.  Since  the  writer  ceased,  many 
years  ago,  to  use  these  remedies  he  has  not  observed  that  attacl^ 
of  bieraoptysis  not  t<o  tFL>atcd  are  more  prolonged  than  they  were 
formerly. 

In  ca.4es  of  valvuhu*  di^eaf^e,  and  in  others  in  which  the  action 
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of  the  heart  remains  excited  after  the  mental  distQrl>ance  which 
accompanies  the  tir»t  nppt>Hraiice  of  the  hleediiig  hns  ptissed  away. 
diRttalm  may  be  given  with  advantugt-.  The  good  elTt'cts  which 
follow  a  slowing  of  the  cardiac  action  fiir  outweigh  the  disiulvantagOK 
attendant  upon  ;i  moderate  incrc>atw  in  the  arterial  tension. 

Turpeutine,  although  on  astringent,  also  acts  as  a  vaacuW 
depressant,  and  maybe  vahiablc  for  the  latter  reason. 

After  the  sputum  has  been  free  £rom  -iiainingfoF  a  few  days,  the 
patient  may  be  allowed  to  get  up  ;  but  he  should  tie  cai'efuUy  watcbtNl 
for  a  contuderabic  period,  and  should  abstain  from  any  violent 
exercise  for  some  months,  and  avoid  alcohol  and  tobacco.  We  have 
seen  several  c-aset^  of  primary  lin'moptysi3  in  young  men  who!*e  liingii 
were  doubtless  already  diueaseii,  although  they  were  not  nware  of 
the  fjict,  in  whom  the  attack  occurred  during  the  night  after  violent 
iiction  of  the  heart  induced  by  excessive  smoking.  In  a  ease  of 
primary  hir>moptyBis  a  change  of  climate  is  indicated,  so  soon  as  the 
patient  has  recovered  isnnR-iently  to  bear  »  journey. 

bparious  hremoptysis  in  auii'mic  girl:^  should  be  treated  by  atten- 
tion to  the  menstrual  fniictiona,  the  administration  of  iron  in  the 
form  of  Blaud's  pills,  and  the  ufie  of  atitringent  applications  to  the 
gums  and,  if  necessary,  to  the  nasopharynx.  The  frei|ueul 
association  of  cnnftipation  and  aniemiu  renders  attention  to  the 
bowels  especially  necessftry  in  these  cases.  Saline  purgatives  are 
usually  the  most  suitable  remedies  for  the  constipation. 

The  treatment  of  hitmoptysis  accompanying  the  niimerona 
affections  named  at  the  commencement  of  this  chapter  should, 
speaking  generally,  W'  conducted  on  the  lines  here  recommended, 
but  witli  certain  niodificationt^  which  hardly  need  to  be  considereU 
in  detail.  When,  for  example,  the  amount  of  blood  exj>ectortited 
i»  very  slight,  and  from  the  nature  of  the  disease  the  presence  of  aii 
aneurysm  of  the  pulmonary  artery  can  be  excluded,  it  may  not  be 
□ecessaiT  tn  adopt  i]uitc  Buch  a  rigid  treatment  as  regards  rest, 
diet,  &.C.  aa  is  advisable  in  ca»;s  of  pulmonary  tuberculosis.  We 
may,  however,  repeat  that  even  in  these  cases,  if  the  medical  atten- 
dant is  disposed  to  regard  the  symptom  as  of  little  importance,  he 
will  rarely  find  that  his  views  are  shared  by  the  patient. 
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INFLUENZA 

The  bronchial  and  pulmonary  lesions  of  influenza  are  of  special 
importance  owing  to  their  marked  influence  upon  the  mortality 
from  the  disease.  Except  in  cases  fatal  from  cardiac  failure,  death 
rarely  occurs  unless  some  affection  of  the  respiratory  cleans  is 
present. 

This  may  take  the  form  either  of  an  acute  tracheo-bronchitis,  a 
diffase  broncho-pneumonia,  or  a  lobar  pneumonia. 

Morbid  anatomy. — Trachco-hronchitis. — The  lining  mem- 
brane of  the  trachea  and  bronchi  is  deeply  congested  and  acutely 
inflamed,  and  the  tubes  contain  viscid  and  possibly  blood-stained 
mucus,  which  may  increase  in  quantity  as  the  smaller  divisions  are 
reached.  These  often  show  intense  reddening  of  the  mucous  mem- 
brane, which  may  present  a  villous  appearance.  At  a  later  stage 
the  bronchial  wall  may  be  found  softened  and  the  tubes  may  have 
undergone  some  degree  of  dilatation  and  be  filled  with  thick  grey 
muco-purulent  secretion.  The  lungs  are  often  much  distended 
after  death,  doubtless  as  a  rceult  of  the  frequent  cough.  They  are 
described  as  being  peculiarly  dry  when  the  case  bits  been  fatal  at 
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becomes  bathed  in  cold  perspiration,  tbe  strength  gradual!;  iaHs, 
iind  deatli  follows;. 

Physical  si^n&.^WIien  the  disease  is  limited  to  the 
trachea  and  larger  bronchi,  tbe  respiratory  sounds  may  be  bnt 
little  altered,  or  perhaps  somewhat  harsh  in  front,  bnt  feeble  at  the 
bases. 

Hibilant  rhonchi  may  be  present,  but  tbe  ordinary  signs  ol 
bronchitis  iire  not  a  marked  feature  of  influenza.  When  the  in- 
flammation has  extended  to  the  finer  tubes,  a  peculiar  sharp  h]f;h- 
pitched  n'lle  of  a  somewhat  '  hissini; '  quality  may  be  audible, 
especially  at  the  base)?  of  the  lungs. 

By  some  writers  these  sounds  are  described  as  *  sharp  and 
sticky.'  One  became  so  familiar  with  them  daring  the  late 
epidemics  that  it  was  almost  safe  from  their  presence  alone  to 
express  a  confident  opinion  that  the  case  vmn  one  of  inftnenzii. 
However,  in  a  case  which  proved  to  be  one  of  acute  tuberculosis  of 
a  most  unusual  rharacter  «een  by  the  writer,  precisely  similar  rales 
were  heard.  Fortunately,  the  sputum  was  at  once  examine<l 
for  tubercle  bucitli,  and  their  discovery  rendered  the  diagnosis 
clear. 

When  broncho -pneumonia  is  present,  there  may  be  no  obvious 
impairinent  of  tbe  percussion  note  even  at  the  bases,  and  no  si^s 
of  complete  consolidation  of  any  definite  area  ;  but  crepitation  will 
be  heard  over  tbe  lower  lobes,  and  tliis  Eigii  is  usually  most 
inarked.  The  broalb  sounds  are  generally  feeble,  but  if  tbe  foci  in 
a  ^iven  area  ate  so  numerous  as  to  produce  almost  complete  con- 
solidation, tubular  breathing  may  be  audible,  and  tbe  i>ercussion 
note  will  be  dull.  This  condition  is,  however,  the  exception  rather 
than  the  rule. 

The  physical  signs  which  attend  a  ime  pneumonia  do  not  differ 
from  ihone  described  elsewhere  (p.  '21.H). 

Treatment.— Early  resort  to  bed  is  advisable  in  all  cases, 
and  it  is  well  for  the  patient  to  remain  there  until  all  adventitious 
sounds  have  disappeared  frojii  the  lungs,  and  the  temperature  hw? 
been  normal  for  at  least  four  days. 

Therp  is  a  general  agreement  that  the  pulmonary  complications 
of  influenza  reriuire  a  stimulant  mode  of  treatment,  and  that  de- 
pressiiiij  remedies  of  all  kinds  are  to  be  avoided. 

Thi'  extreme  viscidity  nf  the  bronchial  secretion  suggests 
the  use  uf  warm  stimulant  alkaline  HuJils,  as  recommended  in  the 
chapter  on  Bronchitis  Ip.  lOX).  By  dimininhiuk''  this  viscidity 
tliey  aid  e%pectoration,  and  tbus  give  far  more  relief  to  the  cougb 
than  is  obtaineil  from  the  administration  of  sedative  remwliea. 

If  tlmre  is  liigh  fever,  sponging;  the  !)0i3y  with  tepid  water  often 
affords  relief,  or  bydrobrnmate  nf  quinine  Igr.  4]  combined  with  a 
very  small  dose  of  pbi'iiacetin  igr.  j)  may  be  given  hourly  for  six  or 
eight  (loses  (Yeo). 

llustard  loaves  or  hot  linseed  meal  poultices  are  tbe  best  local 
applications. 
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The  microscopical  changes  are  those  which  commonly  attend 
acute  inflammation  of  the  bronchi,  broncho-pneumonia  and  pneu- 
monia, and,  in  addition,  the  broncho-pneumonic  areas  and  the 
peribronchial  lymphatics  contain  continuous  masses  of  minute 
non-motile  bacilli  (Pfeiffer's  influenza  bacillus).  Similar  organisms 
are  found  in  the  sputa,  either  singly,  or  in  small  groups,  or  in 
larger  masses.  In  some  portions  of  the  sputa  they  occur  almost 
in  the  form  of  a  pure  culture  (Klein).  During  the  acute  stages 
they  are  very  numerous  in  the  sputa,  but  are  less  so  as  the  disease 
subsides. 

Symptoms. — The  bronchial  and  pulmonary  symptoms  in 
succeeding  epidemics  of  influenza,  and  indifTerent  individuals  during 
the  same  epidemic,  present  great  variety.  At  the  outset  of  the 
series  of  epidemics  from  which  this  country  has  recently  suffered 
the  coryzal  mode  of  invasion  was  rare,  but  of  later  years  it  has 
appeared  to  be  more  common. 

In  a  large  number  of  cases  occurring  in  the  recent  epidemics 
the  pulmonary  complications  appeared  after  the  initial  pyrexia  had 
subsided,  and  were  attributed  to  the  patient  haNing  *  caught  cold  ' 
from  some  imprudence.  They  are.  however,  far  more  often  a  mani- 
festation of  the  continuance  of  the  disease  than  of  an  ordinary 
catarrhal  inflammation  of  tbe  air  passages. 

The  most  marked  symptom  of  the  tracheo-bronchial  lesion  is  a 
very  distressing,  short,  hard,  frequently  repeated  cough.  It  is 
generally  dry,  but  may  be  accompanied  by  a  scanty  expectoration  of 
glairy  mucus. 

Cough  may  appear  at  the  onset  of  the  disease,  or  not  until  a  few 
days  later,  when  the  lungs  have  become  affected.  It  is  of  a  very 
persistent  character  and  diflicult  to  relieve.  Hoarseness  may  also 
be  present.  The  breathing  is  almost  invariably  quickened,  and  if 
dyspncea  is  present  it  may  be  out  of  proportion  to  the  physical  signs 
indicating  obstruction  of  the  air  passages.  The  expectoration,  at 
first  glutinous  and  scanty,  subsequently  becomes  more  copious  and 
is  expelled  with  less  difficulty.  When  the  muco-purulent  stage  has 
been  reached,  the  sputa  may  be  excessive  in  quantity. 

It  is  not  easy  to  determine  when  capillary  bronchitis  ends  and 
broncho-pneumonia  begins,  as  in  the  majority  of  cases  the  latter  is 
but  an  extension  of  the  same  morbid  process.  If  the  alveoli  become 
involved  the  pyrexia  continues,  the  sputum  may  increase  in  quantity, 
but  it  is  still  viscid  and  difficult  to  expel.  The  cough  continues  of 
the  same  character.  The  respirations  increase  in  frequency  and  the 
face  appears  either  flushed  or  congested,  and  the  signs  of  prostration 
become  more  marked. 

If  tbe  disease  pursues  an  unfavourable  course,  the  area  in 
which  the  physical  signs  are  present  gradually  extends  as  successive 
parts  of  the  lung  become  involved,  dyspnoea  is  followed  by  orthopnoea. 
the  pulse  becomes  more  rapid,  feeble  and  intermittent,  and  the  signs 
of  impeded  pulmonary  circulation  and  of  over- distension  of  the  right 
side  of  the  heart  are  more  obvious.    Delirium  appears,  the  skin 
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(d)  True  emphy&sma,  as  stated  in  the  cliApt«r  on  that  subject,  if. 
less  common  than  a  general  ovor-distennion  of  the  lungs. 

(c)  Tlie  occurrence  of  subpleural  and  nicdiaBtinal  emphysema 
and  pneumothorax  is  deecrihea  in  Chapter  XIII.  (p.  180). 

Pleurisy  oft^n  follows  from  the  extension  of  pneumonia  to  the 
Burfaoe  of  the  lung. 

The  morbid  anatomy  and  the  treatment  nf  the  rarioiift 
jiffectioua  here  eiiumcralL-d  arc  fully  dealt  with  under  the  appropriate 
headings^ 

GLANDEHS   (FARCY) 

Glanders  is  a  disease  due  to  the  presence  ofa  specific  or^ranism, 
ihe  bacillus  nutilei,  and  is  communicated  to  nmn  from  the  horse, 
donkey,  or  mule.  There  is  both  an  acute  iind  a  chronic  fonu  of 
the  affection,  the  former  bchig  much  more  common  in  the  humou 
subject  than  the  latter;  but  even  the  acute  fomt  is  a  very  rare 
disease. 

The  ]>ulm.onai>'  complications  of  tht;  disease  are  almost  inTarJa- 
bly  secondary  to  specific  lesions  of  the  mucous  membrane  of  the  none 
of  the  chBructentjtic  granulomatous  type,  liud  softening  of  the 
nodules  is  followed  by  the  appearance  of  ulcers ;  the  destructive 
lesions  may  extend  to  the  septum,  turbinated  bones,  and  palate. 
If.  as  is  somelinies  the  case,  the  lesions  are  confined  to  the  upper 
part  of  the  notte,  no  ulcers  may  Ite  visible.  It  4ionM  not  Im  inr- 
gotteu  thai  nlien  the  nasal  symptoms  are  not  much  in  evidenud, 
the  diagnosis  is  often  extremely  diHicult,  and  that  cases  of  aculv 
glanders  are  not  unfrequeutly  luistakon  for  rheumatism  or  pyemia, 
and  in  >iuch  cases  it  is  not  unlikely  that  the  pulmonary  symptoms 
may  attnict  special  atti'ntion. 

The  diaease  subsequently  uxtcuds  to  the  bronchi,  and  excit«s 
similar  inflammatory  changes  in  the  mucous  membrane,  attended  by 
severe  cough  and  profuse  purulent  expectoration.  The  characteristic 
lesion  of  glanders  affecting  the  lungs  consists  of  the  presence  of 
firm  hard  nodules — some  immediately  beneath  the  pleura,  others 
more  deeply  situated.  They  vary  in  size  from  that  of  points  jast 
visible  to  the  naked  eye  to  that  of  walnuts,  the  most  common  size 
being  that  of  peas.  One  or  two  only  may  be  present,  or  aa  many  as 
)u>veral  hundreds  may  be  found  in  each  lung,  but  they  are  not  so 
nnmerouH  as  are  commonly  the  nodules  of  tubercle.  On  section 
they  are  of  a  pearly  grey  colour,  some  with  a  peculiar  yellowisU 
white  centre  and  are  8urrounde<l  by  a  dark  hiemurrhage-like  zone 
(M'Fadyean).  Around  these  areas  more  or  less  extensive  pneu- 
monia U  observed,  and  sonietimes  tlarU  hiemorrhagic  areas  may  bo 
rteen  in  which  the  grey  notlules  are  scattered.  The  process  in  the 
lungs  is  more  acute  m  man  than  in  the  horse,  and  there  is  more 
congestion  round  the  pneumonic  areas,  which  moi-eover  have  a  much 
greater  tendency  than  in  the  horse  to  undergo  softening.  Tbr 
nodules  when  6nn  may  be  sometimes  shelled  out  of  the  surronnd 
ing  lang  tissue,  and  in   the   chronic   form   of  the  disease   they 
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may  become  hard  ami  occaMionally  calcified.  In  the  lattei"  cases  it 
Hppears  that  the  bronchial  and  mediastinal  glands  may  be  similarly 
Affect^. 

The  j)hyaical  sigi]s  of  the  bronchial  leaionR  arc  rhoncba,  which 
may  be  audible  over  the  greater  part  of  both  lungs.  Pneiiruoiiia 
and  necrosis  are  attended  by  the  ordinary  Rigna  of  caneolidation  and 
breaking  down  of  the  lung. 

J.  K.  F. 
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Jn.iiribs  of  Uie  pleura  are  so  frequertly  aspociated  with  injuries  ot 
tho  I'ibe  tbfit  it  is  almost  difficult  to  think  of  them  in  any  other 
connection.  Thtre  are,  however,  several  other  conditions  that 
merit  our  uttcution. 

Contusion.— So  many  cases  have  been  recorded  where  pleu- 
riflj',  uiLli  or  without  effusion,  and  even  empyema  have  followed 
blcmtf  ujmii  the  chest  without  obvious  injury  to  bone  that  it  behoves 
IIS  to  Jii;t.*[i  an  upL-n  mind,  at  all  events,  as  to  the  possibility  of  this 
Hi'fliU'iicv  of  f'ver.tp.  Knlipli^ural  hii'morrbage,  either  bcDL-uth  the 
viartTttI  ur  pnrii'tal  part,  may  certainly  be  caused  in  this  way, 
iTipiiH  iiilly  in  the  flexible  chests  of  the  youn^'.  Probably  u  certain 
aiiiiiiiut  (if  hti  niothnrax  may  anso  in  the  Kaint'  uiaouer,  but  tliis 
Hcn<T;iIly  fiirsiipposea  a  laceration  iif  the  pleura. 

Laceration.  -  l^xtensive  laceration  may  occur  without  iujury 
III  Ikiiu',  as  ill  the  psBsing  of  a  cart-whcfl  over  the  chest  of  a  cluld ; 
Imt  such  an  iiccident  will  almost  certainly  lead  to  serious  injury  of 
visctra,  and  tlieri-fore  t3oes  not  merit  separate  consideration. 

Punctured  and  incised  wounds.  Diflferent  opiniona 
have  been  t'xpn.'jwe"!  as  tu  the  iniTnerJiate  effect  upon  the  lung  of  a 
punctmvd  or  hicist'Ll  wound  of  the  pleura.  There  is  no  doubt  that 
a  siniple  punctiiro  nr  im-iseil  wiiund  doe.s  Dot  necessarily  lead  to 
collaps*' of  the  huiii- ;  and  it  is  also  certain  that  in  some  morbid 
ctuiihiioii^,  as,  for  L-xampIe,  in  some  cases  of  empyema,  when  the- 
pleura  is  opened  freely,  the  lung  promptly  fills  up  tho  cavity  previously 
occupied  by  the  pu».    Ihit  it  would  be  a  great  mistake  to  argae 
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frori:!  these  facts  that  a  fr^e  incision  may  l>e  made  liito  the  pleura 
n-itlioat  causing  cullapKe  of  the  Iim^.  or  that  the  tmig  will  always 
eotxie  out  to  the  ribs  when  an  empyema  is  freely  opened.  The 
iwt>  conditions  are  obnoualy  totally  diffeivct,  and.  as  the  latter 
part^  of  thti  »;ubject  is  fully  dealt  with  in  the  chapter  on  Empyema, 
we  -will  now  only  direct  our  attention  to  the  qaestion  of  punctured 
iLiirl.    incised  wounds. 

"Xhe  .subject  is  not  reaUy  so  complicated  as  some  writers  would 

have  U3  beliore.     When  a  simple  incised  wound  has  been  made  in 

an    intercostal  space  xvithout  disturbing  the  long,  the  riBOeral  and 

paritjtal  layeni  of  the  pleura  are  kept  in  contact  with  one  another 

precisely  as  u  boys  ^  sucker,"  when  moist,  is  kept  adherent  to  the 

paving  stone,  or  as  n  wet  cover  glass  is  held  down  to  the  micro- 

BCOjX:^- slide.     Hut  if  the  linger  be  pushed  into  the  wound,  or  if  a 

second  incision  be  made  at  tlie  front  of  the  chest,  the   same  result 

'^    brought  about  as  If  a  needle  be  pushed  in  at  one  spot  between 

the    cover  glass  and  the  slide,  or  as  if  a  small  amount  of  air  wern 

to  erniter  between  the  sucker  and  the  paving  stone  :  the  lung  recedes 

*nd    aesumes  its  nom^al  collapsed  size  -not  of  course  quite  that  of 

the  j>erfecily  normal  dead  limj^'  as  we  see  it  in  the  post-mortem  room, 

"CccLuse  it  now  iroutains  its  full  supply  of  blood  ;  but,  on  the  other 

ua>i<3,  it  is,  if  healthy,  much  smaller  than  many  of  the  lungs  we 

^e  distended  by  congestion  or  a'deuiH  or  solidified  by  intlannnation. 

^'  is   easy  to  convince  oneself  of  this  by  perfuraung  the  expfriuienl 

/*Porj  an  anrtsthetised   guinea-pig.  when   the  obsener  will   also 

Ottvo  tbeopportimily  of  convincing  himself  that  tbt- movement  of 

*Wftjiiration  has  no  effect  in  pro<lucing  even  the  shghtest  expansion 

^    tlae  lung.     It  is  indeed  ficlf-evidenl  that  such  uiust  be  tlie  case. 

■t-fForta  at  expiration  with  a  closed  glnttfs  can  no  doubt  driv»-  some 

f"**^'    from  the  opposite  side  int^i  the  collapsed  lung,  but  tliat  m  all 

***t    any  movement  of  respiration  can    |^o^isib!y  i|o.     Thi-si-  fiicts 

^*"^_    well    known   to  the  practical  surgeon.     He  knows  that   if  ho 

*'^ci«es  a  healthy   pleura  and  puts  his  finger  in,  tht«  Inng  always 

f^^^<;<Jes  to  a  greater  or   less   extent.     Most   of  us   have  mot  with 

^"*s    accident  in  searching  for  pnlmonan'  abscesses,  an<l  miiny  in 

*-*io      course    of  ojieratious    for  opening  hepatic  abscusscs  thi-ough 

^*i«;   of  the  lower  intercostal  spaces.     The  surgeon  alst»  knows  that 

*^^t©  are  certain  situations,  sucli  as  thi'  n\n-\  of  the  pleuiii,  wIhmiii 

*'^*^Q  a  simple  puncture  leads  to  a  pnenuiathomx  ;  itiorr  tbiin  unci- or 

^Vfiet  a  shgiit  sucking  in  of  air  has  followed  a  puncturi'  nf  tlie  pliMint 

*j*  ^iie  posterior  triangle  during  such  optriitions  us  ihv  reiiKivjil  oi 

^P  glands  or  the  eultlngaway  of  an  atccasory  p*'rvitn.l  rib.     Tlii- 

^■t>id  recovery  from  such  a    cani.lition,    if   the    wnurid    hi-   clowd, 

**P*;nds  upon  the  absorptio]!  of  tlie  itir  liy  Un-  pli  uni,  and  is  pn  ■ 

•^^^Iv  aimltfgous  to  the  cure  of  u  ptuMiinotliunix  fnlUnviiig  fraetuit-d 

The  practical  outcome  <jf  wliat  has  been  saifl  i>  thai  if  a 
\*»i*'trating  wound  of  the  pleura  has  been  uiadt-  with  a  sui'giciJIy 
clean  instrument  the  right  Ircalnient  is  to  close  it  without  delay, 
"»  confidence  that  the  rest  of  the  cure  may  be  left  to  iialure. 
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Bat  nafortnna-fely  otlier  things  Wsides  air  may  make  iheir  en- 
Iranci;  at  the  tiintof  the  injur)'  viz.(l)  wplic  organisms  ;  (2)  blood: 
(3j  fniti^i  boiiies — And  these  re^iuire  separate  considcrution. 

Septic  Infection  of  the  pleura.— If  the  wonnd  have 
been  ma^lie  with  u  <hri_>-  inatrumeut,  a  septic  pleurisy  and  empyema 
will  almost  partainly  result.  But  swing  that  it  is  impossible  in 
many  cases  to  ascertain  this  at  the  time  of  the  injury,  the  correct 
practice  generally  is  to  close  the  wound  and  watch  the  patient  for  a 
few  honrn.  The  signa  of  septic  infection  will  soon  manifest  thera- 
-wlvofi,  and,  if  they  do  so,  no  time  should  bo  lost  in  freely  opening 
up  the  wound,  probably  aidinf*  this  hy  excising  a  [Kirtion  of  a  rib. 
A  lar<^e  tube  should  Ijc  iu:^ertL-d,  and  in  fm:t  the  case  should  be  treated 
like  any  other  septic  empyema.  It  is  well  under  these  circum- 
etancen  to  p-'ve  a  very  ^ruarded  pro|rnn3ia.  My  experience  is  that 
while  in  a  ct-Ttaln  nntuber  of  ca.ses  of  this  sort  a  rapid  cure  is 
obtiiinwl,  tliere  arc  not  a  few  in  which  the  lung  remains  collapsed 
and  tht-'  condition  becomes  chronic.  Sometimes  a  cnre  may  be 
then  ohtidiied  by  meuns  of  a  lornndiible  EsLlauder's  or  Sohede's 
oiK^ration  ;  sometimes  the  patient  is,  I  believo,  fortunate  enough 
to  obtain  a  respectablp  amount  of  health  by  the  closure  of  the 
tixteriml  wound  over  a  permanent  pneumothorax,  the  prei*ence  of 
which  i*;  then  prnbnbly  not  even  Mispected  and  scarcely  diagnusable. 

Heemothorax  from  wound  of  the  pleura.^If  an 
hitt'rcostal  artt-ry  or  thi^  intirnal  mammary  be  wounded  hy  thf 
instrumi-nt  which  iias  entered  the  lliorax,  a  large  amount  of  bloo<l 
may  collfct  in  the  pleura  in  a  shnrt  space  of  time.  Thfl  patient 
will  c^'xhibit  iilt  the  si^Jis  of  hieniorr]iafj;e,  and  the  sur^^eon  must 
seek  for  the  bleeding  point  and  tie  it  withont  delay,  or  the  patient 
may  die  fither  front  hiPitiorrliiigf  or  from  asphyxia.  This  may  very 
likely  netcssitaty  tlie  removal  of  a  piece  of  the  rib  or  rib  cartila^^ 
bcliind  wliith  the  vessel  is  situated.  It  wiil  probably  be  al'io 
advisable  to  oppn  the  pleura  to  extract  the  clots,  and  afterwards  to 
closf  the  0])&iun^', 

If,  however,  the  amount  of  blood  be  Bmall  and  there  be  uo 
reasim  to  suppose  that  the  vessel  from  which  it  has  come  is  eon- 
tinuinj^'  to  bleed,  the  case  may  be  left  alone  and  the  blowl  will  be 
absorbed.  It  wilt  not  be  foij,'Otlen  that  a  small  amount  of  blood,  if 
it  become  clotti'd,  may  give  rise  to  an  amount  of  dubiess  out  of 
proportion  to  its  quantity,  and  that  it  is  not  absorbed  so  quickly 
as  air  or  sonini.  Tliis  coniiition  is,  of  course,  freijuently  met 
with  JUS  a  complication  of  fractured  ribs.  Blood,  liowever,  tistially 
leniains  for  lon;r  uncuiii'ulated  in  the  pleura. 

Foreign  bodies  in  the  pleura.    The  instrument  causing 

a  woiniii  may  ln-ink,  or  tht-  foreign  licHlly  may  be  a  slmt  or  bullet 
iir  othei'  missile,  ur  even  u  drainage  tube  insecm'ely  held  in 
jiositioii.  It  is  needless  to  say  that  if  it  be  quite  certain  that  snch 
a  forei},'n  body  ia  lyinu'  free  in  l]ie  |i!enra.  it  should  not  be  allowed 
to  remain  there;  and  thai,  if  the  pleura  be  healthy,  it  will  gravi- 
iftie  to  the  most  liept-ndcnt  part.  Thus  if  it  be  not  found  at  once  at 
the  seat  of  injury,  the  foreign  body  will  probaldy  be  met  with  at  the 
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lowest  part  of  the  pleura  behiuil.  If,  tlierefore.  it  cannot  be  ex- 
tracted by  means  of  lon^j  forceps  introcliicf*!  throuj^'h  the  original 
wound  another  meision  ahoultl  be  made  behinil.  just  above  the 
lowest  limit  of  die  pleura.  The  exact  extent  of  thp  pleura  in  any 
particnljir  case  can  usually  be  ascertrtine*!  l>y  means  of  a  lonjj 
prolie  introduced  through  the  ojieiiing  alrearly  jireaent- 

VlToundB  of  diaphragm  and  traumatic  diaphrag- 
matic hernia. — Womuls  of  ilie  <liaphrHgni,  whetlitr  mude  Hy 
outtmy  instrument  or  ^mibliot,  or  caused  by  forcible  00111  prL-rision 
of  the  chest,  may  be  followed  by  acrionn  intrapli-ural  hiemorrhage, 
and  if  there  be  an  exCenial  womul  by  external  hajmarrUage  which 
ntuat  be  treated  upon  general  principlex. 

A  much  more  serious  emisequence.  however,  in  the  formation  of 
a  diaphragmatic  hernia.  There  appears  to  be  no  tendency,  if  the 
diaphragm  be  wounded,  for  tlie  lungs  to  make  their  way  into  the 
cavity  of  t}ic  peritoneum,  and  this  might,  li  priori,  be  anticipateil 
because  the  natural  tendency  of  the  lung  is  to  collapse,  and  the 
hollow  viscera  on  the  lower  surface  of  tlie  luuscle  are  mure  or  lesa 
analogous  to  the  externa]  air  and  puss  through  the  rent  either 
into  the  pleum  or  the  pericardiniu.  It  is  conceivable  thnt  if  a 
sudden  cough  occurred  at  the  moment  of  the  iiiHiction  of  the 
wonnd,  the  lung  might  he  foixed  thronfrh  the  openin-;,  as  liappenn 
in  rare  cases  where  the  hm^^  protrnden  thniugli  a  wound  made  in 
ail  intercostal  space;  but  it  ia  most  unlikely  that  it  should  he 
nipped  in  an  opejiing  in  the  diaphragui  and  prevented  from 
returning.  Occasionally  the  inteHtines  hjtve  nrit  only  entered  thf 
pleural  cai^nty.  hut  have  actually  protruded  tlirongh  un  tixtenia! 
wound  of  the  chest  wall. 

Traumatic  diaphragmatic  hernia  appears  to  lic  inure  common 
on  the  left  side  than  the  right,  for  which  two  explanations  have 
lieen  given  :  first  that,  froin  the  nature  of  the  case  the  wound  being 
most  usually  directed  by  Rome  right-handeil  person  against  tlie  pre- 
sumably most  vital  part  of  hi.s  opponent  is  moHt  lilcely  to  reach  the 
left  side  of  the  chest ;  and,  secondly,  that  the  presence  of  the 
liver  on  the  right  side  prevents  the  passage  of  the  hollow  viscera 
tiliruugh  an  opening  wliich  on  the  left  side  would  supply  an  easy 
route  for  their  ascent. 

The  opening  may  vary  from  an  extensive  rent  of  the  dia- 
phragm, allowing  of  the  iminediiite  passage  of  large  ijnantities  of 
the  abdominal  viacera  into  ilie  cliest,  to  a  minute  hole  which 
perhaps  admits  only  a  small  part  of  the  alonmch  or  intestine.  In 
the  lutter  rircunistance,  or  ivhere  the  opening  Ik  of  medium  sixe,  it 
is  possible  that,  as  time  goes  un,  more  and  more  of  the  abdominal 
contents  may  be  drawn  or  pusbod  upwards,  and  the  symptoms, 
slight  or  equivocal  at  first,  may  ultimately  become  serions  and 
unmistakable. 

Most  of  those  traumatic  herniif  do  not  possess  a  sac  ;  but  some- 
times, if  the  injury  consists  of  a  rupture  of  muscular  fibres,  there 
may  be  a  distinct  aac  consisting  of  either  peritoneum  or  pleum,  or  of 
botii  these  raembraneR. 


540  THE   DISEASES  OF  THE   EUNGS 

The  stfinptoins  ilepeiid  partly  upon  the  injury  of  the  diaphragm 
itself  and   partly   on  the  iiittrfureuce  with  tiie  functioua  of  the 

abdominal  and  thoracic  viscera. 

The  Bymptuutf  attributable  to  injury  uf  thu  diaphragm,  which 
would  coiiBist  iu  inodihcationa  m  tht'  rL-spiration,  are  not  to  he  dis- 
tinguished from  thn^e  that  dt^peml  tipon  interference  with  the 
functions  of  thv  thuracii.-  vi&icera.  But  if  the  hernia  is  small  th<? 
dyspniea,  which  is  almost  always  present,  must  probably  be  attri* 
tmted  to  intorfLTencG  with  the  movoraents  of  the  diaphraj.'iQ. 
If,  liowever,  a  large  amount  of  the  abdominal  contents  have  entered 
the  chuat,  not  only  will  tlje  hiup  be  collapsed  and  perhaps  pressed 
U|ion,  but  the  heart  will  W-  dislocated  to  the  opposite  sid^*.  W't 
liitve  thus  a  complication  of  causes  leading  to  the  dyapna-a 
which,  iiti  has  beeu  tiaid,  is  usually  oiu-  of  the  most  prominent 
ijymptoTos. 

The  abdoniiiifl!  ayniptoma  will  depend  upon  the  particular  viscera 
which  have  been  displaced.  Of  ihesu  the  stomach  h  the  most 
fretjuently  met  with  ;  hut  the  spleen,  the  small  intestine,  the  colon, 
the  liver,  and  the  niesentt-ry^  and  more  rarely  the  duodeuuni,  the 
pancreas,  and  the  csecuui  iiave  all  been  found  in  diiiphriigmatic 
henaifi'.  It  results  from  this  that  vomiting  is  one  of  the  most 
constant  s.yniptoins.  Ihit  if  the  patient  should  not  snccmnb  to  the 
injury,  others  attributable  to  the  indusion  of  the  other  organs 
nifiy  in  time  manifest  theianplves.  such  for  exiiraple  as  constlpatiou, 
rolic,  dragjjing  paiiis  at  the  unibilieus  and  the  ayntptoms  we  are 
iiccustunied  to  associate  with  the  presence  of  heruiiL  elsewhere.  The 
patient  will  probably  eniaciatt'.  and  it  is  possible  that  the  ordinary 
symptoms  of  striingnlation  may  supervene.  T'mitonitiK  and  pleurisy 
are  also  veiy  likt-Iy  to  occur.  Should  the  stomach  or  inteatiue  be 
wounded,  tbe  prcscjuce  of  their  contents  either  in  the  pleura  or  at  the 
e\terual  wound  will  pnictically  tjettte  the  ipiostion  of  the  nature  of 
ilie  injury. 

The  ithi/sical  si>fn-s  will  probiibly  be  nitJiUtied  by  tbe  prestmce 
of  hieiiiothoras,  find  possibly  by  that  of  blood  in  the  abdomen. 
The  most  htriking  physical  sign,  however,  is  libi-ly  to  be  the 
presence  of  a  tympanitic  urea  at  the  lower  part  of  the  chest,  over 
wbicli  nn  breath  sound  is  to  be  beard  ;  but  possibly  the  gurgUng 
sounds  caused  by  the  movements  of  the  stomach  or  intestines  may 
be  detect<id.  J>isplacL-Hient  of  tlie  htarl  will  luaterially  aid  the 
diagnosis. 

The /jro'/v^'-w'-i  of  tliest;  eitses  is  liad ;  must  of  them  idtimatoly 
end  falally,  either  rapidly  fruni  dy^lpnaa,  or  later  by  interference 
with  the  cligestiVif  fnnctjdiis,  liut  it  is  not  hopeless,  for  a  certain 
number  who  iiiue  survived  the  inimediato  effects  of  the  injury  have 
lived  for  very  considerable  periods,  and  some  have  suffered  com- 
pamtiviOy  littlo  incnnvmieneo.  tbe  actnal  condition  nf  things  being 
scarcely  sus];fcled  or  only  surmised. 

The  frmluicitf  must  be  considered  as  siill  )nth  jiulice.  A  sufficient 
number  of  cases  has  not  yet  occurred  since  the  advent  of  what  may  be 
called  modern  .siurgery.     Tbey  used  to  be  considered  quite  beyond 
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the  refieh  of  surgical  aici.  Thou  it  was  Riiggefltod  that  an  attPitipt 
might  be  made  to  reduce  the  lierniiL  by  introducing  a  amall  band 
into  tho  rc'ctuiu  tLud  pulling  the  visc^m  back  Into  their  natural 
position.  Thifi  was  not  &  prftctical  sii^^'fjeBtion,  and  wks  npwr 
favourahly  roceived  hy  tlie  pmfession.  Next  it  wiin  HUg/j^ested  that 
&n  abdominal  incision  ^hoixld  be  inadcriind  the  reduction  pefformed 
by  traction,  after,  if  necessaxy,  enlarf'ing  the  opHnm-,'.  Thiswnuld 
probably  be  a  very  difl&cMlt  prnceilure,  and  it  seems  very  unlikely 
that,  even  if  it  were  perfonncd.  anything  could  be  done  in  the  way 
of  Tem&fl}'iiig  the  defect  in  the  diapliragm  by  aiitnre. 

The  most  rational  s%'^estion  has  been  made  Mince  the  com- 
paratively recent  improvemouts  in  thoracic  sm-;?ery  namely,  that  a 
free  opening  should  l>e  made  into  the  chest  by  removing  portions 
•of  a  siifHicient  niimlwr  of  rilis.  and  that  iifter  the  viHcera.  have  been 
pushed  back  through  the  opening,  it  sliould  he  closml  by  suturi's. 
Speaking  without  any  personal  ex]>erienc:e,  I  must  say  that  this 
seems  not  only  the  mo>tt  ilkely  method  of  afl'ording  relief,  htit  alrio 
rational,  an'3  one  that  ought  to  lie  put  in  practice.  The  chief 
objection  to  it  is  ihiit  it  adda  jineuniothorux  to  the  previoualy 
existing  fliingers  of  tlie  patinnt. 

Congenital  diaphragmatic  hernia.—lt  i^  well  befnrc 
leaving  this  subject  to  any  a  few  words  about  congenital  and  acquired 
diaphragmatic  hernia. 

Congenital  diaphragmatic  hernia  ilept'mla  upon  some  congenital 
defect  of  the  tiiaphragra,  which  may  amount  to  a  small  opening  only, 
or  may  involve  the  absence  of  one-hiilf,  or,  it  has  been  said,  of  the 
whole  of  the  muscle.  It  ha»  heen  atated  that  the^e  cases,  like 
the  traumatic  ones,  occur  mih  much  greater  frcjuency  upon  the 
left  than  upon  the  right  side ;  hut  this  assertion  appears  to  lie 
very  much  open  to  doubt.  It  is,  however,  apparently  clear  that  the 
posterior  part  of  the  muscle  behind  the  tt-nilon  is  most  commonly 
the  defective  part.  Ft  is  qneHtionahle  whether  a  Hac  in  ever 
present,  though  one  or  two  doubtful  examples  of  this  cer- 
tainly rare  condition  hiiM'  bten  recordeii  Largo  raas(>e3  of  the 
ahdominal  \"i8cera  in  thf  onler  of  freipiency  mimed  aliove,  namely, 
■ttoinacfa,  spleen,  liver,  small  intestine,  large  inttstine,  mesentery, 
and  rarely  duodenum,  pancreas,  and  ciicum,  have  been  found  in 
the  pleura.  The  lung  on  the  affected  siile  is  badly  developcl  (it  has 
been  said  to  have  bei;n  iihsenti.  and  that  on  the  other  side,  if  the 
patient  has  lived,  has  been  found  eraphyseuiatnua. 

FoetUfws  with  this  malformation,  wOiile  fjuite  able  to  live  under 
the  conditions  of  intrauterine  life,  HHhhum  survive  tlieir  hirth  more 
than  a  very  short  time,  because  they  ttre  unable  to  carry  on  aerial 
respiration.  Home,  however,  have  overcome  the  initial  diflieiilties 
and  have  survive*!  for  diiys.  niunli:s,  or  even  yeiirs ;  but  few,  if  any, 
have  reaohcl  adult  life.  DifficultieJi  in  nspnation  and  inability  to 
carry  on  the  proccRHDR  of  nutrition  have  endecl  their  eiistence 
within  a  com[iamti\ely  short  lime  of  hirth.  The  whole  subject 
iherefore  IwlongK  more  to  the  domain  of  the  cmhnologiat  than  to 
that  of  the  practical  physician  or  surgeon. 
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Acquired  diaphragmatic  hernia.- -Besiiles  the  tvo 
furitiH   ilencribfd,   IhaiT   an:  uthm-d  oE  \ety   infruquunt  occurrencti 

iu  wliic-b  cUapbragiuatic  btinin-  have  fonned  through  some  of  the 
noHDal  openinf,'8  in  tho  muscle.  Soiueiimes  the  protrusioQs  bavs 
only  cuit^JHti'd  of  fal  (fatty  hi^ruiiv).  Sometimes  the  conttuita  Lave 
coixsisted  of  some  of  the  Hbdominal  viscera. 

Almost  all  tlie  openings  in  the  (liaphra^rn]  have  lieen  credited 
with  being  tbti  occasional  seats  of  horniic,  but  it  must  be  owned  thai 
many  of  the  accounts  sound  apocry]^haI.  The  most  genuine  caaes 
liaTo  \tfeu  met  with  at  the  two  tiumll  opf'niu^^'i  on  each  side  of  that 
puriion  of  the  muscle  which  ia  attached  tii  the  xiphoid  ap)>e'ni1ix. 
and  at  thy  openinR  for  the  ceaophagus.  It  would  require  a  good 
tilea!  of  faith  to  credit  the  accounts  of  hernife  occurring  at  tlie 
oivei'iing  for  the  vena  cava,  or  those  iov  the  sphmclinic  nerven. 

The  treatujent  uf  these  case^.  if  any,  niusl  be  ou  tlie  same  lines 
as  that  Hiijifrestfd  for  tlie  traumatic  cat'ew. 


a  J.  G. 
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I'l.KI'RTSV 

Inplauuation  of  the  pleiira  may  occur  as  ii,  primary  afi'cctiou,  or  i 
iiiaj  be  secnruifiry  to  aonie  gentral  or  local  disease. 

ETIOLOGY 

The  inftucnce  of  aije  and  sex  is  not  nf  inarkci^  iiiiportaiicf,  as  tin 
ilisease  in  iiiel  with  at  all  pt'iioda  of  life*,  but  pruLably  occurs  witl 
grcatei'  frequeucy  hotwft-n  the  ages  of  lueiity  and  thirty  years,  ant 
is  certainlv  then  more  common  in  males  than  fomalo-^. 
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A  ckili  from  espoaure  to  cold  U  very  often  the  imiuediatc 
fixcitiu^  cause  in  tliii^  as  iu  other  diseases,  bub  tis  in  uther  diseaws 
it  is  ditliciiU  to  state  its  exact  mode  of  action.  Bactt^riolt^eal 
resfarch  hiia,  however,  ahowa  that  the  snsceptibililj'  of  an  animal 
tn  iliaeaso  may  be  iuflueuccd  by  lowering:  its  temperature. 

The  cmistitiitUoi  and  previvu^  fwalth  of  the  patient  undoubtedly 
«xert  &  marked  effect  upon  his  retsiating  power  to  a  chill  ag  to  other 
injurious  influences,  and  are  factors  of  importanco  iu  delenuiuing 
the  occurrence  nf  the  disease  in  any  given  ease. 

A  liahilifrj  to  tubercuhsis,  particularly  of  the  lungs,  undoobtedly 
predisposes  to  pleurisy.  Inflammation  iu  such  c&mn  may  be  simple, 
out  recent  nesearcli  renders  it  certain  that  not  only  in  such  patienLa, 
but  also  in  individuals  presenting  no  obvious  tendency  of  the  kind,  an 
acute  pleurisy  apparently  due  to  a  chill,  and  occurring  in  a  robust 
jind  previously  lietilthy  subject,  is  often  of  tul^ercular  origin. 

The  nature  of  such  a  pleurisy  may  even  lie  overlooked  on  post- 
mortem examination,  as  tiie  inflammatory  e\udatinn  may  maak  the 
presence  of  an  acute  miliary  tuberculojiis  of  the  serous  membrane. 
This  source  of  error,  however,  disappears  if  the  observer  is  aware  of 
the  importancG  in  all  cases  of  examining  the  condition  of  tlie  inter- 
lobar fisauivs.  the  opposed  surfiieea  of  which  generally  become 
aprghitinated  at  an  early  period  of  the  disease.  There  each  granula- 
tion remains  as  distinct  a.t  vhen  first  formed,  whereas  on  the  free 
surface  uf  tlif  pleura  they  may  be  effectually  hidden  by  a  thick 
layer  of  organised  exudation. 

Acute  rheumatism,  acute  and  chronic  Brigbt's  disease,  cirrhosis 
of  llie  liver,  aixl  muli^niunt  disease  and  cancer,  arc  often  complicated 
with  pleurisy.  With  the  exception  of  the  two  aflTections  first  men- 
tioned, this  is  not  uncommonly  due  to  tubercular  infection. 

lnflavimati*rfj  and  itihcr  liiscasi-s  of  neighbounng  Wscera,  par- 
ticularly of  ihe  hiuf^s,  pericardium,  and  mediastinum,  are  frequently 
atti'Ucjed  by  pleurisy,  and  collections  of  pus  originatmg  elsewhere 
may  also  infect  or  perforate  the  pleura  and  set  u]t  inflammation. 

Pleurisy  may  also  originate  from  in/iu;/  of  the  cltest  wall  and 
the  lung,  also  from  a  varitty  of  conditions  attended  by  the  presence 
of  sriitic  IT  other  ^irifanistus.  Thus  septicmnia  and  the  acute  fevers, 
especially  scarlet  fever  and  smallpox,  may  be  attended  with  iuflaiu- 
niation  of  the  pleura. 

The  h<rcicri'<l'j(jical  cj-amifuttion  of  pleural  e^tisions  has  of  late 
thrown  nuu-h  light  upon  the  etiology  of  the  affectloi!.  and  has  led  to  an 
attempt  tn  classify  pleurisies  upon  th*-  tiasis  of  the  micro- organisms 
V'hich  are  believed  to  be  the  exciting  cuixae  of  the  inflammation. 

The  foliouiug  varieties  have  ht'en  described  ; 

1 .  PiH'umoroccus  pleurisy. 

2,  Streptococcus  pleurijiy. 
S.  Saprogenic  pk-urisy. 

4.  Tuhercnliir  pleurisy. 
•'i.  Staphyloc<KTUs  pleurisy. 

Other  organisms,  such  as  the  bacillus  of  l\'phoid  fever,  Fried- 
liinder's  capsuled  bacillus,  atul  that  of  influenza,  are  also  capable  of 
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ennting    infiammiitlu];    of   the   serous    ruoml>ranr,    but   csmqa    so 
originating  are  of  k-ss  frtrquent  occurrence  {iklc  Appendix,  p.  590). 

We  shall  in  the  firftt  place  consi<ler  tbe  results  which  have  bo 
fiir  been  obtained  from  iUe  bacteriological  examination  of  sero- 
fibrinous exudations,  and  3ubsoi[uently  rtview  the  evidence  as  to  the 
nature  of  the  micro-organisms  met  witli  in  punilent  effusions; 

HacUriology  of  seni-fibriTwus  plenrittii's. — It  is  gonorally  agreed 
chat  iu  order  to  fonn  a  trustworthy  opmion  as  to  the  natore  of  a 
pleural  effusion  it  is  necessary  to  know 
(a)  The  naked  eye  appeuram^n:^. 
(6)  The  results  of  niieroscopica!  exainiuatioQ. 
(c)  The  effects  of  inociilatinn 

It  may  be  stated  at  the  outset  tijut,  in  the  inaiority  of  {.'ases  of 
sero  fibrinous  pleurisy,  no  micro-or^unisuia  cun  be  found  in  the 
eflTusion,  and  no  results  are  obtained  eilUer  fraui  eitlturts  or  inocula- 
tions. 

The  subject  which  has  received  most  attention  is  tlie  piii-t  played 
by  tlie  bacillus  of  tubercle  in  the  causation  of  acute  pleurisy  with 
an  exudation  of  this  character,  atfectin^  individuals  provinusly  iu 
good  health,  and  often  apparently  of  robust  physique  and  free  from 
hereditary  tendency  to  tuberculosis. 

Relsch  and  Vaillard  '  examined  sixteen  fatal  cases  of  pleurisy, 
in  the  majority  of  which  the  elTusioa  was  sero -fibrinous,  The 
subjects  were  mostly  soldiers,  in  vigorous  health  licforo  the  oueet 
of  the  illness,  whicli  was  generally  attributed  uiaLdiill,  and  presented 
all  the  clinical  charaett-ra  of  an  acute  plcuriny.  lit^iitli  occurred 
during  tho  course  of  apparent  convaletCKuce.  In  all  tlie  cases  there 
were  miliary  ^lanulatiaus  on  th^  pleura,  whilst  the  lungs  were 
generally  free  from  infiltration,  or  presented  a  few  recent  lesions. 
The  same  paper  contams  an  ana]y^^is  of  U-t  cases  of  acute  pleurisy, 
of  which  nearly  H*2  per  cent,  prnvfil  to  be  tubercular.  The  con- 
clusion of  the  authors  is  that  '  unlinary  pleurisy  is  only  a  nianifeata- 
tion  of  local  tuber cutosis.'  Casus  in  which  the  diseo-^e  is  obviously 
secondary  to  the  sjiecific  fevers,  or  to  pimunionia,  or  appear^  in  the 
ooorsti  of  acute  rheumatism  or  as  a  comphcaliun  of  Bright's  disease. 
are  excluded  from  the  above  very  general  statement. 

Lemoinp  ^  attemptetl  to  obtain  cultures  in  thirty-two  cases  of 
acute  pleurisy  with  sero-fibriuuus  e\udaiiou.  All  the  patients  were 
soldiers,  and  the  majority  were  men  previously  presenting  all  the 
appearances  of  health,  and  without  hi^rfditary  ti^ndency  to  tubercular 
disease.  Positive  results  followfd  in  only  four  cases;  iji  all,  the 
growth  was  a  pure  cuUivation  of  Siophi/lxcviiia  aiiuts. 

Of  the  twenty-eight  remaining  case  a,  in  one  the  pleurisy  was  as- 
sociated with  pulmonary  luherculu.sis.jtjid  in  iifteen  it  was  followed  by 
that  disease.  Seven  patients  left  the  hospital  with  suspicious  physi- 
cal signs  at  the  apirea  of  tbi'  luiig^,  ;ind  hve  wrre  apparently  fured. 

Netter^  practised  inoculation  with  lluid  taken  from  twenty  casus  of 

•  Archit.  de  I^hysioL.  li*8tS,  t.  ii.  p.  IIJ2.  i|ttot«d  by  Str&av.  1m  Tuberculosa 
el  mm  liaciUf.     Paris  :   IK!i:i,  p.  7t)4. 

=  iiulUI.  de*  m^.,  ISM.  p.  2AC>.  »  Ibid..  18111,  p.  1715. 
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acute  pleurisy  occurring  in  bealtby  subjects  in  which  tbe  attack 
mte  attributed  tn  a  ebiH  anr]  was  (ullonerl  by  recovery.  In  ei^it 
cans  tnlffirculoHiis  (1evelui)e(I  in  tbe  animal  inoculated,  whereas  in 
nine  cases  of  acute  pleurisy  occurring  as  a.  compUcation  of  acute 
UrigbtV  disease,  cancor,  and  acut«  rbeumati<ini,  no  resvilt  was 
obtained  from  inoculation. 

Landouzy,'  whilst  not  denying*  tbe  poissibility  of  acut«  plenrisy 
arisinfj  from  a  chill,  considers  sneli  an  evi?nt  extremely  exceptional. 
He  iHjIieves  tbat  70  to7'*  per  cent,  cif  all  Rucb  ca^es  are  of  tuber- 
cular origin. 

Germain  8ce  ^  ts  alao  of  opinion  that '  so-caUed  simple  pleurisy 
from  a  chill  is  only  a  tnbt'reulous  pleurisy,  the  nature  of  which  ba« 
been  mi  sunders  lood.'  Ho  aim  lielieves  it  to  be  of  that  nature  in 
tbe  sarnf  proportion  of  msee. 

Chauffard  and  finmbault  ^  inoculated  twenty  gninea-piga  with 
fioid  (8  c.c.l  withdrawn  hy  paracentesis  from  the  same  uuiuber  of 
cases  of  ncutp  plfurisy,  and  in  ten  tubi-rculosis  developed,  altbongb 
tubercle  bacilli  were  rnt  found  in  tlH>  Hiiid  in  a  single  case. 

fltraus  *  is  of  opinion  that  had  larfjer  quantities  of  fluid  been 
used  tbe  negative  results  would  hftvt>  been  fewer. 

Thnii,"  of  CbriKtianin,  examined  microscopically  and  attempted 
tn  obtain  ciilturca  in  thirty  caaes  of  aero-fihriuous  pleurisy.  In 
twenty  the  results  were  negative  ;  tbo  ten  positive  results  were  a£ 
follows : 

BndI1ii»<  tiiht-retiloRis I 

StrcptococcHu 1 

CfKTi  III  (Imibtfiil  natun.-  ......  S 

StaphytococcuH  BiiruuB  ami  albas    .....  1 

S.  IllllUB  JLlotlP  ........         3 

S.  sIbuH  tollowcd  by  tuberoulosi-^  nn  iTiQcnlation     .        .       1 
Micrgcoccua  ccreu»  *••«*...       1 

10 

In  tliree  cafics  pneumococoi  were  found,  but  in  all  the  efTuaion 

becauK"  piiruh'nt. 

Out  of  thirty  tbreo  cases  of  sero-fibrinous  pleurisy,  in  which  tbe 
8ubso<|iieiit  st(it4'  of  health  of  the  patient  was  ascertained,  twenty 
dfVoIoiK'd  luberrle. 

Fernet"  obtiiined  the  following  rpsultfi  from  the  baeteriological 
examination  of  tbe  elTiisinn  in  twenty  oases  of  acute  pleurisy  : — 

J'lll'l.llllOl'dl'i'll"  ........  4 

Sta[tli)Ioco(ctis        ........  6 

Elit^nh'ij  tyjilmiil  bacillus 1 

IWiUiis  mbiTtuIosia .8 

No  result 6 

SO 

'  Hit:  fJf  ^T^'/I.,  IftJ^tl,  |«.  Till.  -  D.S  .WdlflJ.  SimpUs  dn  Poumon. 

•  BulUt.  rfcji  tioe.  M'^i.  Paris  :  laM.  pp.  ^41  and  51S ;  da  Hap.  dt  Parti 
1884.  p.  3(ffl.  '  Or-  cU.,  »895,  p.  705. 

*  Vide  PulUt.  del  UAp..  1895.  p.  139.  '  Ibitl,  ie&5.  p.  US. 
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The  cnsefl  rpcnrdpd  by  this  obs^rvur  aro  not  all,  however,  such 
ae  waiild  he  termed  iiHojiiilhic,  ar  due  tn  ehill,  as  three  of  the  aissa 
of  pneumococcal  pleurisy  were  probahly  secondary  to  pneumonia. 
He  also  ohtained  positive  results  tn  a  larger  proportion  of  canes  than 
most  other  observers. 

Dr.  Washbourn  '  baa  drawn  atfcontion  to  the  fact  that  iu  acute 
pleurisy  canned  by  the  pnenmococcns  the  constitntional  symptnuiR 
luav  reaeiiible  thoHe  of  pneumonia — vi/.  a  .sudden  uD.><et  nith  rigor, 
labial  herpes,  high  fever,  cough,  rapid  breathing,  and  delirium.  Iu 
the  three  cases  described  the  effusion  was  purulent  and  contained 
the  pneimiococcuH. 

Similar  cases  were  mentioned  by  Dr.  Hale  White  in  the  dtscua- 
Bion  whieh  followod  the  reading  of  Dr.  Washbonrn's  papor. 

We  are  indebted  to  Dr.  Sidney  M^iirtiu  for  the  foUuwiuK  account 
of  seven  casen  of  acute  |>lf>urisy  with  fevf r,  in  which  the  uiruaion  vra^ 
tested  by  bactcriologicat  metbod»  : 
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Al!  the  cases  ended  in  recovery  except  Case  2,  which  was 
rapidly  fatal ;  the  fluid  became  purulent,  and  peritonitia  super- 
■veued. 

'  af«d.-CAir.  Trans.,  leOi. 
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Osier  '  examined  the  post-mortem  records  of  the  Johns  Hopkins 
Hospital  in  order  to  determine  the  proportion  of  caues  of  plearii; 

of  tiibercukr  origin,  with  the  result  that  in  101  successive  cases, 
from  his  otpd  wards,  only  thirtytwo  were  found  to  be  of  Ui&t 
nature. 

Thia  is  in  niiirked  contrast  with  t!ie  statemerits  of  the  I'Vench 
observers  already  quoted,  from  which  the  percentage  would  appear 
to  be  from  70  to  75. 

Evidence  of  this  kind  as  to  the  f^eneral  incidence  of  tuberculous 
pleurisy  is,  as  Oslor  points  out,  of  greater  value  than  mere  clinical 
inipressions.  But  in  this,  aa  in  other  cases,  it  must  be  accepted 
with  the  ^irovi^o  that  thu  |)ost-mortem  reports  must  contain  a  posi- 
tive statement  as  to  the  absence  of  tuberculosis.  An  analysis  of 
such  i-efords,  with  a  view  to  determine  the  incidence  of  a  lesion 
which  was  not  specially  looked  for  at  the  time,  is,  in  the  experience- 
of  the  writer,  rarely  trustworthy.  Hardly  a  Bin^le  note  of  some 
condition  may  appeiir  up  to  a  certain  date,  whereas  subsequent 
invfstij^'aliuii  may  prove  it  to  be  of  common  occurrence.  It  ba&  so 
oftc-ii  hatipt'nc'd  to  us  to  demonstrate  the  unsuspected  tubercular 
nature  of  n  pleurisy  by  an  examination  of  the  interlobar  eepla.  that 
we  have  come  to  mistru&t  ai]  i-ecords  from  which  mention  of  Lhem  is 
omitted. 

Grancher-  Btiitci^  that  in  caws  of  acute  pleurisy  with  sero- 
fibrinous effusion  a  tubercular  origin  may  be  susiwcted  from  the 
presence  of  certain  physicul  si^'ns  pointing'  to  prt-viouB  disease  of 
the  apex  of  tlir*  lun<;  of  the  affected  side-  A  skodaic  note  on  per- 
cussion, with  iiicreafie  of  vocal  frfmituR.  is  found  as  in  non-tuber- 
cular tiises  nith  consideratde  effusion ;  but  in  addition  the  breath- 
sownds  are  feeble,  hut  at  the  same  time  ha,rsb  in  quality,  or  simply 
harsh. 

The  infeivnoe  that  a  liirjie  number  of  ca-ses  of  acute  pleurisy, 
apparently  idiopathic  or  due  to  a  chill,  iirt-  really  of  tubercular  orijjin, 
is  still  further  .streiif-'thened  by  an  examination  of  the  subsequeut 
history  of  llie  patients. 

Kiedkr-''  found  in  ninety-two  cases  of  acute  pleorisy,  in  which 
the  effusion  was  proved  by  aspiration  to  be  sero-tibrinous,  that  at 
the  end  of  two  yeiLrs  twojity-t-i^lit  were  dead  from  pulmonary  tuber- 
culosis, wliilst  of  the  reuiaindor  only  twenty-one  appared  to  be 
liealthy.  The  others  either  had  tubercular  diaease  of  the  luni^rs,  or 
presented  pliyj^ical  ^^i><ns  aut;};esli\e  of  its  presence. 

BiHTs  '  mvesti<jjited  the  siil>8e<|uent  history  of  sixty-two  cases  of 
acute  pleurisy  observed  during  the  years  18M0-8-I,  at  the  Leeds 
lulirmiiry,  Six  years  later  twenty  two  of  these  patients  were  found 
to  liftVi-  died  nf  tubircnlosip. 

Richoehon  '  ajfcertaiued  the  subseijuent  history  of  thirty-three- 

'  Whatiuck  I.ecttir«  fi\  Tnhirculoii.-  i'Uurhy.  ITOB. 

■  Mitliii!.  th- V .\}<{i.  Urxi'ir.     Paris:   1«"K].  p. -293. 

"  Vbiktnniui's  Sniiii>i>'»uti  KHtt.  Vorfnigi;  If*^. 

'  tiril   .\Uti.Jimni.,im).\oli.p.WVJ. 

'  Kind.  Kj-/i<-r.     Venieuil.  IHH?,  i.  ii.  p.  r>73. 
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cases  of  acute  pleurisy,  ami  found  that  fourteen  had  died  of  tuber- 
culosis ;  whilst  in  seven^  either  bf«fore  or  after  the  attack,  there  had 
been  some  uiaiiifcattLtioD  af  that  disease. 

Bowditch  (j»»n-).'  iT^om  a  similar  ini]uirj' amongst  the  patients 
Buffering  from  pleurisy  seen  by  his  father  in  private  practice  during 
thirty  years  (1849  70),  obtained  the  following  results  : 


Dmt  [mill  Uuul  tniin 
pnltD.-ituu7  «me  utturr 
tObWOUllMU.       dtMMC 
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TltrMnallCT'  numlwrof  UilH-miloui  cium  lii  tlir  Iimi    looL-iiiitnl  [>r<Hr)'l  rim^  Ik'  ■Ibc  tu  tlip 
thonrr  Ump  irhlch  hnd  da[Mt<l  idiK«'  %hf  Mtnck  ni  jikarinj. 


The  following  coticlnjiiiyiis  appear  to  be  justified  by  the  evldeuce 
adduced : 

1 .  That  in  a  vtry  large  proportion  of  caaes  of  acute  pleurisy  with 
sero- fibrinous  exudation,  no  results  are  obtained  from  the  bacterio- 
logical examination  of  the  exudation. 

2.  Tubercle  bacilli  may  nnb  be  found  in  cases  which  are 
undoubt^ly  of  that,  nature,  and,  as  a  rule,  tbey  are  only  present  in 
the  coagulated  portion  of  a  BcroHI/rinous  effusion. 

}f.  The  inoculation  of  liiiid  from  a  cade  of  tnlpcrcidar  pleurisy 
into  susceptible  a.niuials  may  nut  be  followed  by  tuljerculosis. 

■4.  That,  nevertheless,  the  bacillus  of  tuheicle  is  the  cau«ittve 
agent  in  a  very  lar[je  pnipoitinn  of  eases  of  SL-ro-fibnuous  pleurisy, 
and  that  this  is  true  when  the  allack  is  aiiparently  simple,  idiopathic, 
and  attributed  to  a  chill. 

.'f.  That  when  no  baou-iiologieiil  exannnalion  has  bceu  niadf,  or 
when  no  organisms  liave  been  di>iCovereii,  prolonged  oliservation 
provL'3  that  in  many  cases  pulmonary  tuberculosis  aubaequontly 
develops. 

tJ.  That  by  ihe  use  of  Ijacterinhigjcal  uietliuds  of  diagnosis  it  is 
possible  in  some  ca.4eB  to  determine  the  natm-e  of  a  st'ro-tibrinous 
eflfusion. 

The  percentage  of  tuberculaj'  t-asfs  (70  7&)  givou  by  the  Frtnch 
obser\*er8  above  quoted  may  bu  too  bi;^'h,  but  the  wnter  has  long 
been  convinced  thiit  tubercle  playn  a  niorB  imiHirLanb  part  in  tlm 
causation  of  pleurisy  than  is  gtuierully  bidievud  ;  and  Osier  status,'' 
*  I  confess  that  the  more  carefully  1  have  studied  the  question  the 
larger  does  the  proportion  appear  to  be  of  priuiary  ijleuriaies  of 
tuberculous  origin.' 

'  Jfft/.  A'rttfi,  im%  vol.  Iv.  p.  03. 

*  The  I'rificipkn  iiml  I'mcliCK  oj  .\tctlieitu;  2n(l  eiliUaQ,  IHUS,  p.  fidft 
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The  appearance  of  piiluionary  tuberculosis  aft«r  an  attack  of 
pleunRy  Aaea  not,  of  courao,  provo  that  the  pleurisy  was  ttihertular ; 
but  its  occurrence  m  auch  a  largo  number  of  coses  is  presumptive 
evidence  wbioh  cannot  be  i^nore<l. 

By  Boino  obson'ers,  howeveff  the  fact  is  deuieil. 

Ofller  stutea  that  '  the  subsequent  history  of  cases  of  acute 
pleurisy  forces  us  to  conclnde  that  in  at  least  two-tbirds  of  the 
oases  of  tuborctilar  pleurisy  it  is  a  curable  affection.'  ' 

It  must  also  bo  borne  in  mind  that  the  course  of  tuberculosis 
of  the  serous  membranes  is  far  more  faTourable  than  when  the 
disease  attacks  the  lunga  and  other  organs..  Of  this  the  clinical 
history  of  tubercular  peritonitis  affords  a  striking  example.  The 
inference  that  in  many  cases  of  tubercular  pleurisy  the  disease  ia 
arrested  at  the  time  and  never  reappears  is  therefore  justihed,  and 
is  supported  by  palholoKical  experience. 

Bacteriology  <'/  jiurulciit  p/ntrisies.—*The  nature  of  the  micro- 
organism which  is  presumably  the  exciiinrrcavise  of  the  tuflammation 
can  be  tletermined  in  a  much  larger  proportion  of  cases  of  pleurisy 
mth  puruk-nt  tliaTi  with  aero-libriuous  effusion. 

Tlmse  most  commonly  present  are  the  pneumococcus,  staphy- 
lococcus, the  streptococcus  albus,  Kaproj^^eiiic  organisms,  and  tlie 
bacillus  of  tubercle.  I'Vied  I  tinder's  capsuled  bacillus,  the  typhoid 
bacilliui,  and  that  of  iutliienza,  and  cc-itain  others  are  also  prooably 
capablc=  of  produeiuf:^  a  purulont  effusion. 

Usually  ouL'  orijanism  only  is  prtsent,  but  two  or  more  may  be 
associated,  t^.g.  pnenmococci  with  streptococci  or  staphylococci,  or 
the  tubercle  biicilluH  with  Mtaphylococci,  streptococci^  or  witli  varioiui 
organisuis  of  putrefaction. 

An  effusion  mjiy  bo  purulent  from  the  beginning,  or  it  may  be 
priniiirily  sero- fibrinous,  or  sltoub,  and  may  acquire  the  purulent 
characttT  »,t  a  bil^r  period.  Streptococci  may  be  present  before  the 
eft'iision  has  Liecumc  ]uirulent. 

Netter  -  found  the  slapbylucocciis  pyogenes  alone  in  but  a 
single  case  of  puruK^iit  pleuriyy,  and  this  ^v)^a  secondary  to  ulcerative 
cnciocarditis,  He  in  of  opinion  ibiit  when  it  is  discovered  in  such 
effusions  it  is  not  the  cause  of  the  inHamuuitioii,  which  is  due  to  the 
associated  organisms,  c.ij.  slri*i)tococci,  piieunjococci,  or  saprogenic 
bacterJLi ;  also  that  if  only  atajibylococci  arc  readily  found  the  case 
is  probably  uibcrcular,  nmie  time  being  required  to  determine  the 
presence  of  tubercle  bacilli  thiin  of  the  other  organisms  mentioucd. 

A.  I'Yaenkel  states  tlmtwhcii  nu  mtcro-organisias  are  found  in  a 
purulent  effusion  tlic  prcsuniptinn  is  strongly  in  favour  of  the  case 
being  tuberciilur,  and  suggests  ibut  the  nrus  may  be  preb*ent  in  the 
forui  of  spon-s. 

Positive  results  maybe  obtained  from  inoculation  when  tubercle 
bacilli  art  not  foiuid  on  microscopical  exaiiiination.  Thus  Nctter 
proilutcd   tuberculosis   in   guinea-pigs  in   twelve  out  of  thirteen 

•  Thf  Prhtt-ipUx  OTui  I'racticc  oj  Miniicinf.  Wad  ediLi(ni,'ieS'G,  p.  6ya. 
»  BtilM.  ihs  mp.,  1(*!N),  i>.  441. 
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tubercular  Qcipyem&ta ;  and  Straus,'  to  whnsp  work  wg  are  indohted 
for  ui&uy  of  the  references  luTt*  given,  ubtaineil  scimitar  resnitit  in 
sii  cases.  Ho  points  out  that  )>y  boiling  and  ronewiiig  the  staining 
daid  (^iehl's)  eeveral  times,  the  prosence  of  tubercle  bacilli  in  puru- 
lent effusions  may  be  more  certainly  determined. 

Ehrli'ch  states  that  siuco  IHHg  he  has  nevt'r  failed  to  find  bacilli 
in  tubercular  cmpyomata,  but  thty  arc  often  present  in  very  araall 
number;!,  and  prolonged  search  may  be  ni-cussary. 

Thne,'  as  the  residt  of  a  Iiacieriologieal  examination  of  the 
effusion  in  twenty-four  casea  of  purulent  pleurisy,  found — 

fmam 

Piietiniucocciifi .14 

Streptococcus 5 

TulH?rc]('  bacillas '^ 

The  pneumococcus  cases  wen^  chiefly  ob»er\'ed  during  epidemics 
of  influenza.  Twelve  out  of  the  fourteen  recovered ;  in  one  case 
death  was  due  to  mitral  regurgitation  with  cardiac  failure  ;  in  the 
other  to  pneumonia. 

Netter,^  from  the  examination  of  100  cases  (apparently  110,  vide 
infra)  of  purulent  plenriay,  obtained  the  following  resnlts  : 

Str6p(ococ--(:UK fil 

Pneomococcus S^'i 

HupruKonic  bncLorin          .......  IS 

Tubercle  bacillus 12 

110 
The  incidence  in  children  and  adults  was  as  follows : 
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It  will  be  seen  from  the  ahove  results,  which  are  in  accord  with 
those  of  other  observers,  that  the  pcrcicntage  of  tubenular  cases  is 
much  smaller  in  ]ninilent  tbiui  in  sero-Iiliriiious  [ilcuri.sies  ;  also 
that  in  children  more  than  Imlf  the  ciiseh  of  etiipyi'ma  aie  due  to 
pneumococcufl  infection,  whilst  in  adults  in  exactly  the  .>;ame  pro- 
portion they  are  of  striptucuccus  origin.  A  brief  account  of  the 
^"arious  foroia  of  pleurisy  from  a  batter iological  point  of  view  will 
be  found  at  the  end  of  (Chapter  LII.  [vide  p.  '>U0). 

'  Op.  cit;  p.  718.  '  rtuWr.  dea  H6p.,  llt«),  p.  489 

>  Ibid.,  leei).  p.  441. 
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MOBBlll   ANATOMY 

1.  Fibrinous  or  plastic  exudation--  The  earliest  cliuii];^ 
observwl  ill  pleurisy  indiu-eJ  experinii.'iitiiUy,  is  an  iiijectiou  of  the 
vessels  of  the  subserous  layer.  The  memhrane  tben  lories  it^  polish  ; 
the  nuclei  of  the  enrlothplial  cellfs  of  the  pleura  undergo  proliferative 
chiLiiges,  anil  tbc  .sloiimtti  of  the  nienibrane  nnd  the  neighlK>uhiig 
lymphatics  Wcoinc  blocked  with  tibrin  and  corpuscles,  and  form  fine 
projecting  gmoulation?^. 


-  < 


I'tu.   12S.— AcCTE  l*LEniI8Y  ~ 

Skowtciir--  J,  oxitiliiiiiiii ;  ;,  [rlc-ura  :  3.  Innii ;  ».  •ii|A-(Gi.'iiiJ  Imyer  ot  htiriticiu*  esudalJou  ; 
ft'.  ilrifMr  iiii'l  iiKirr  Ininliiuiol  Uvrr  ut  i-^iiilnlj'oit ;  A.  >jnc«*><H-ctiii|<''l  l>)  Hiilil ;  ivm-EIuLu 
IvOUraUtmt'l  {iliiiru;  r.fniretiil  vn*H  :  if,  wiillnf  luirrflriitl ■l««>1iii  ntlpliil j  llilrkened  ; 
r,  cRipliyM-matout  Hir  roii^to. 

A  filiriiious  eMuliition.  enclosmg  in  it'*  mesbe';  leucocytes  and 
red  bloo<l  corpiiBcU's,  ji]>ppiirs  upon  thi'  surface,  ancj  a.*  the  celhil&r 
and  fibrijionselfcimnlxjf  the  exudation  increase  in  quantity  a  layer  of 
coaf^ulatcd  lymph  of  varying  thit-kness  i^  fonned.  The  fibrin  lyiug 
ueaiL'st  to  tbo  pleura  is  iirranged  in  dense  laniinn',  more  super- 
ticially  it  forms  i.rabecule&  in   tbe   iitesbe»  of  which   is  a  finer 


niXUIl'TKiN    (»!■    I'LA'l'K    III. 

Cells  fkom  Cases  Of  Cleau  Inflammatory  Pleuritec 
Effusion,  illubtratino  the  Shapes  and  Sizes 
which  are  commonly  met  with. 

Drawn  with  an  oil  immersion  lens  (one-twelfth).  The 
size  of  the  cells  may  be  estimated  by  comparing  them 
with  the  red  corpuscles  seen  in  fig.  1,  b  c.  Fig.  1  is 
unstained ;  fig.  2  was  stained  with  hiematoxylin  and 
carmine ;  fig.  3  with  hiematoxylin  and  eosin. 
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network  of  fibrin  enclosing  tJOi|niscle«.  If  this  is  stripped  off,  an 
injected  surface  is  ex|JOBed,  find  in  septic  casL's  this  may  Ifc  dottt-d 
with  panctifonn  extravftsations.  Both  layers*  of  the  pleura  are 
uj4ually  affected  at  the  same  liiue,  hut  the  uhange  may  bo  moro 
marked  on  the  visceral  aspect,  owing  donhtlcss  to  the  fact  that  in 
the  majority  of  eawa  infection  occurs  from  tlie  hmg.  The  inflani- 
malorv  process  may  cease  at  iIuh  ntage  ;  if  ho,  the  case  is  wpoken  of 
as  one  of  dry  pleurisy.  The  exudation,  as  a  rule,  then  becomes 
va!*cnJarisGd  anti  transformed  into  cormfclive  tissue,  and,  as  a  rule, 
the  two  surfaces  are  miited. 

The  limited  adhesions  so  commonly  found  |ioBt- mortem  prohiibly 
originate  in  pleurisie."  of  this  type.  The  exudation  may,  however, 
be  absiorhed  without  the  formatiou  of  adbesions,  some  opacity  of  the 
visceral  pleura  alone  remaining  to  mark  its  site. 

Microscopical  examination  of  a  section  of  an  inflamed  pleura 
often  nhowH  that,  in  addition  to  the  {'han;>?i(  above  nLentioned,  some 
degree  of  thickening  of  the  interloimlar  ^epta  hay  occurred. 

\Yhen  of  tubercular  origin  the  layers  of  exudation  upon  tiie 
surface  of  the  niomhraiie  may  liecome  very  thick  and  ^iratitied,  and 
from  prolonged  nibliing  they  may  acquire  a  rough,coar')ely  <{ianular 
api>ea  ranee. 

Serous  and  sero-flbrinous  exudation.  -  When  uil'u.sion 
occurs,  serous  Huid  is  pourid  oul  liutweeii  the  layers  of  fibrin  which 
a<Uiere  tn  tlie  suiface^!  of  the  iiu'nihruiie,  and  in  thus,  for  a  time  at 
least,  irontaiucd  in  a  s[ieL'ies  of  nac.  Flocculi.  flakes  and  larger, 
often  rounded,  fihrinou;?  coagula  may  lie  found  Huatin^'  free  in  llie 
fluid  or  they  may  have  sunk  to  the  lower  part  of  the  cavity,  whilst  in 
same  cases  tine  uieahes  of  hbrin  traverse  it  and  enclose  the  effusion 
in  ineonkplete  loculi,  the  whole  pre^eiitiuK  a  somewhat  gelatinous 
appearance. 

The  fluid  is  of  a  yellowish  or  faintly  green  tint,  ftlkaline  in 
reaction,  and  of  a  sjit'ciric  j^'ravity  ivtiitli  may  >ary  between  IO(l."i 
and  VOyo  (Kraentzeli.  Imt  irtiiiosteotniuoidy  betwL'en  1 'OKI  and  I '023 
(MehuJ.  If  the  corpuscular  elements  are  few,  it  is  cleur  and  trans- 
lucent ;  if  they  are  inoro  abundant,  it  is  opalescent,  cloudy  or 
elightly  turbid.  Leticocytea,  either  unchanged  or  in  various  stages 
of  transformation  into  pUK  rtlla,  larger  cells  derived  from  the 
proliferation  of  the  endothelium,  red  corpuscles  in  varying  numbera 
and  hbrin,  Jiiay  be  recognised  on  initroscopical  exaniniatioii  (ridi^ 
Phite  111.).  TheHuid  is,  a.i  a  rule,  liigbly  albuminous,  but  theaiiiuunt 
of  albumen  varies  considfruldy  (91  to  77  per  cent.,  \\  al-she).  After 
withdrawal  of  thi*  llnid  by  inn-.nt'entesi-i  tlip  coutfi.ineit  fibiin  may 
coagulate  a]ionlaneoiisly,  or  only  after  stKuding  for  Ji  long  lima 
exposed  to  the  air.  I  "rea,  uric  acid,  sugar,  ebolcsterin,  leucin,  tyrosin 
and  xanthine  have  nil  been  found  In  effusions  of  this  charnctor.  The 
quantity  of  fluid  elhised  varie.s  from  11  few  ounces  to  uiiiuy  pints. 
From  three  to  four  pints  of  sltous  tluid  are  often  withdrawn  front 
the  pleura  at  a  single  at^piration,  and  an  nin^h  a>i  t£HU  ouncefl  of 
fluid  ba\e  been  su  removed. 
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Purulent  effusion  (empyema).— The  &ctors  -n-hieh 
probalilip'  det(>rmino  iha  cliaracLer  of  iiu  iiillammator)*  efl'usion  in 
the  pleum  are  the  virulence  of  the  niicm-orgauiaiii^  pi-esent  aud  the 
degree  of  reflisting  power  of  the  patient.  Marked  actinty  of  the 
morbid  proa'^fR  is  accompanied  by  an  exudation  of  fluid  rich  in  cell 
olemcDts  and  deficient  in  fibrin  ;  under  such  circuuistauces  it  may 
assume  ilie  pdnilent  chamctei- almost  from  the  outset.  Thie  is  espe- 
cially frequent  in  streptoooccua  pleuiiaies.  An  effuflton  of  this  nature 
may,  however,  be  primarily  sero- fibrinous  or  sei-o -purulent ;  il  is 
then  often  merely  turbid  and  contaios  fibrinous  flakee.  It  may  be 
found  postniortflm  to  have  separated  into  layera,  of  which  thp 
upper  is  clear  and  of  a  ^I't^uisU  tint,  whilst  the  lower  part  of  the 
cavity  contains  thick  yellow  creamy  pus  and  masses  of  coagulated 
lymph.  In  the  moRt  acute  cases  it  conaiats  of  thin,  watery,  yellow 
pus  aud  little  or  no  fibriunus  coaguliuu  is  adherent  to  the  surface 
of  the  serous  membrane,  its  normal  shiny  appearance  being  almost 
completely  retained.  The  fluid  is  usually  neutral  in  reaction  and 
free  from  odour,  but  a  purulent  effusion  may  be  acid,  and  some- 
times, either  from  admixture  with  air  or  from  the  association  of 
gangrene  of  the  lung  or  independently  of  any  obvious  cause,  it  may 
become  putrescent  and  acquire  a  fcetid  odour. 

In  empyemata  of  lon^  standing  the  pleura  Is  often  nmeh 
thickened  and  the  efTuaion  inspissated,  the  foniied  elements  being 
in  process  of  fatty  dcgenei-atiou.  At  a  still  later  perioil,  when  much 
retractiou  hus  taken  place,  the  walls  of  the  sac  are  thickened  and 
may  be  of  fibroid  structure  and  almost  cartilaginous  consistence. 
The  dnid  has  then,  as  a  ride,  been  either  partially  or  completely 
absorbed  aud  the  contents  are  either  pale  yellow,  firm  and  curdy, 
or  some  milky  looking  fluid  may  still  bo  present.  Ci^stals  of 
cholesterin  and  of  the  fatty  acids  have  been  found  under  such  cir- 
cumstances. 

Calcified  masses,  generally  in  the  form  of  plates,  situated  moat 
frequently  iit  the  base  of  the  cavity  and  often  upon  the  diaphragm, 
are  produced  by  deposition  of  lime  suits  in  an  exudation  which  has 
passed  through  these  stages.  In  the  great  majority  of  such  cases 
the  primary  diseta^e  has  been  tuberculnr. 

An  empyema  may  be  loculated  from  the  presence  of  septa, 
which,  in  the  form  of  adhesions,  may  have  existed  prior  to  the 
acute  attack,  or  they  may  have  been  fanned  during  it. 

The  appearance  of  *  loculation  '  is  not  confined  to  empjema^  as 
in  sero-fibrinoua  effusions  the  fluid  may  be  separated  into  sacs  by 
masses  of  coagulated  lymph.  Loculated  effusion^;  and  such  as  are 
eucapsuled  or  encysted  are  most  common  at  the  base,  but  they  may 
be  found  almost  anywhere.  When  situated  between  the  interlobar 
septa,  or  between  the  diaphragm  and  the  lung  or  between  the  latter 
and  the  mediastinum,  the  diagnosis  of  the  condition  or  the  dis- 
oOTcry  of  the  exact  site  of  the  effusion  is  often  a  matter  of  groat 
difficulty.  The  character  of  the  ttiiid  in  serrate  sacs  may  differ  ; 
in  one  it  may  have  become  purulent,  whUst  iu  another  it  still 
remains  serous. 
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Hsemorrhagic  effusion. — This  variety  of  elTtision  is,  on 

Xhv  wtiale,  rnK.     U  in  uieL  with  in  ii^sea  of  ciiiicer  and  tuberculosis, 
but  may  occur  independently  of  either  of  thosu  diseases. 

It  is  not  uncommon  in  association  with  liright'a  disefLse  and 
drrliOait;  of  tbe  liver.  Tn  11  caae  of  tbe  latter  di^eiititi  recently  under 
tbe  care  of  tbe  writer,  stvcu  pints  of  fluid,  ao  closely  lesemblinj; 
blood  as  to  catiso  a  momi^nt't;  hesitntion  as  to  its  reiil  nature,  ivere 
witbdmwu  from  Uie  rin^ht  iileura. 

In  another,  a  casu  of  double  pleurisy  foUowiuj,-  pueumonia,  and 
alraost  certainly  due  to  pncnmococeus  infection,  the  fluid  in  the 
left  cbest  was  ijunilenl,  whilst  in  tbe  right  it  closely  resembkd  blood. 
The  U-ft  chest  was  drained  and  the  right  aspirated ;  the  patient 
made  a  good  recovery. 

In  very  nmbgnunt  tjpes  of  the  apecifit;  fevers,  pleurisy  may 
be  attended  with  a  biiniorrha.y'ir  elTusion. 

Putrid  effusion.  An  oR'usion  may  be  of  this  nature  from 
tlie  entranie  of  piilrefiictive  or^ranirtius  from  the  hing,  113  in  cAses  of 
gaugrene,  or  tbe  ganijironnus  chanfje  may  ho  priumry  in  the  pleura. 

In  pnonmotboias  a  fatid  effusion  is  occasionally  found,  but 
fcetor  may  he-  present  apart  from  either  ^finnreiie  or  tbe  euirante  of 
air  into  tbe  cavity.  A  septic:  pulmonary  infarction  nuiy  also  give 
rise  to  a  putrid  pleurisy .  nnd  eaneer  of  tbe  tesophaf^us  with  rnpture 
into  thf  pleura  may  he  shnilarly  compHcatf'd.  Pleurisy  actiompany- 
ing  eeptieiumia,  or  due  to  i>urforation  by  pus  derived  from  au 
abscws  in  connection  with  the  etonmeh  or  intestines,  may  also  be 
attended  with  an  effusion  of  tliis  nature. 

A  putrid  effusion  genfinilly  consists  of  thin,  dirty-yellow  turbid 
pus.  of  a  bour  ollftisive  odour,  wliieh  is  perceived  imuicdiately  the 
cavity  is  oiu-ned. 

Effects  of  a  pleural  effusion.  The  effect  u|iou  tbe  lung 
and  other  orgiuiB  varies  to  .'^ouie  extent  with  the  amount  of  the 
edusioii  and  tbe  presence  or  absence  of  positive  intra-tboracic 
pressure. 

But  even  with  a  slight  elTussion  occupying  tbe  base  of  the  sac, 
the  part  of  tbe  lower  loin;  in  contact  with  the  (lirid  i.<^  generally 
completely  collapsed.  With  large  effusions  tlie  whole  lung  nmy  lie 
found  airless,  lilocnlless,  and  of  a  slate-grey  lint,  lying  close  to  the 
spine  and  surrounding  its  root  attacbuieiits. 

The  heart,  with  the  uiediastinum,  is  displaced  towards  tbe 
sound  side,  unless  retained  in  poiiitioti  liy  adhesions.  This  occurs 
at  an  early  period,  and  increases  fuiri  fHi.ssu.  with  the  effusion, 
whereas  displacement  downwards  of  the  diiiphnigni  or  liver  is 
always  a  sign  of  positive  intra-pleural  pressure  (liouglas  i'owelb. 
The  heart  does  not  nmiergo  a\ial  rotation,  but  the  ripe\  may  be 
slightly  lifted  or  the  heart  may  lie  more  transversely  than  mirnuilly. 

Neither  the  disfjlaeenient  of  tbe  heart  nor  the  collapse  of  the 
lung  is  dne  in  the  first  place  to  pressure.  The  former  resuIt^i  from 
tbe  loss  of  the  normal  elastie  traction  of  tbe  affected  side,  and  the 
latter  from  the  absence  of  inspiratory  enhirgemejit  of  the  thorax^ 
combined  with  tbe   natural   elaatieity  of   the  bmg,  which    rauses 
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ib  to  retract  as  the  tluid  accinmilates  m  the  closed  sac  of  the 
pleura. 

The  cuUapae  of  the  alTeft^d  part  of  the  lung  is  rendered 
coiiiplbte  by  the  absorption  into  the  l^lood  of  tbt;  air  whidt  it  con- 
tEiiued  {viJe  Collapse,  p.  2H8). 


CLASSIFICATION  OF  PtECRISIES 

In  conBiclering  the  etiology  of  the  disease  reference  has  1>eea 
made  to  the  att<^nipt  to  tlassify  plfiiirisies  on  the  hasis  of  the  niicro- 
organisiiis  prt-sent  in  thi'  effusion;  owing,  however,  to  the  negutii'e 
results  ohrained  in  so  uiany  cases,  it  is  impossible  at  present  to  utiliac 
this  classification  for  clinical  purposes. 

The  varietiee  of  the  tliaease  aris  so  uuruerous,  and  an  elalkorate 
classification  is  of  such  little  practicnl  uCilitj,  that  we  shall  be  con- 
tent to  iMiuiiu'mte  the  descriptive  tertns  in  couniinn  use.  The 
course  of  the  dim^ase  alTords  a  basis  fordividing  cases  into  Acute  and 
Ciironir.  Pleurisy  arising  independently  of  any  other  disease  is 
described  as  Prinitiry  or  Idiojmlhiv ;  if  it  occurs  as  a  complication 
of  soitit.'  other  tiflectiou,  as  Secoiuiurif, 

According  to  the  nature  of  the  exudation  a  pleurisy  is  spoken  of 
as  tlrff,  fibrinous,  jiiaxlif  or  iuiki:'>ire,  or  as  pleurisy  vith  ftfiision. 

The  varieties  of  the  effusion  give  rise  to  the  terms  serous,  aero- 
fibrinous,  soro- purulent,  pnnilent  (empyeuia),  bfeniorrhagic  and 
puli'id. 

'I'he  terms  traumatu;  dinphra^inaitc  (or  phrenic),  canceront 
and  liihcrcuhiy  do  not  Tiered  explanation. 

In  tiiiw  work  the  subject  will  be  further  considered  uuder  the 
following  headings : 


ACUTli    I'LELRISV 
CHKOXIC  PLFrnisv 


TlBKRCULAIt    PLEURISY 
niArHJUOMATIC    PLEUBlSy 


ACUTE    PLKUUISY 

ruder  this  hr-aiJing  we  sliaJ)  describe  all  forma  of  acute  inflam- 
inaliou  of  the  pleuni  irrespective  of  the  nature  of  tho  accompanying 
exudation. 

It  is  inorL'  in  iiccorflance  with  custom.  unJ  is  possibly  in  some 
respects  more  convenii-tiL,  to  deal  with  the  subject  of  Purulent 
EfTusiuii  or  KinpyemiL  separately,  but  by  50  doing  the  fact  that 
every  case  of  ompyeuia  has  been  at  one  t-lnie  a  case  of  acato 
pleurisy  is  apt  to  be  loat  sight  of,  and  that  method  of  treating  the 
subject  tends,  wt-  bLdieve,  to  foster  the  view,  which  certainly  ex.isls 
iu  the  minds  of  students,  that  empyema  is  in  some  unexplained 
manner  an  affection  entirely  distinct  from  acute  pleurisy. 
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SYMPTOMS 

The  onset  is  usuiLLly  acutne,  and  accompaniccl  by  severe  pam  in 
the  side.  There  nitty  lie  a  single  rigor,  sr  in  pnetiuionia,  and  in 
pneumococciiH  pleurisy  the  attack,  as  reganls  the  motle  of  invusloD 
aud  tbe  general  symptoms,  iiitiy  for  ll  time  closely  .simulate  that 
disease.  i!ore  uften,  however,  the  rigor  is  lest;  severe,  but  ahivering 
IB  repeated.  Rigors  are  absent  in  a  considerable  number  of  cases, 
and  in  children  they  may  be  replaced  l»y  vomiting,  headache,  or 
conviibiions.  The  pain  is  increased  by  breathing  or  congL,  and  by 
any  act  which  causes  movementi  of  the  affected  side ;  it  is  generally 
stabbing  or  drugging  in  character,  and  referred  to  the  mfra-mam- 
mar}'  or  lower  axillary  region.  More  rarely  it  is  localised  in  the 
epigftstric  or  scapnhir  region.  It  is  nsUiiUy  most  severe  at  the 
outset  and  diminishes  aa  effusion  itccnrs.  Pain  may  occur  inde- 
pendently of  signs  of  friction  of  tljo  iiiHanied  eurfact-s.  or  it  may  be 
entirely  absent.  Its  severity  is  chiefly  intiuonced  liy  the  etate  pf 
the  nervous  system  and  the  intenciity  of  the  iuffammation.  Tender- 
ness on  pressure  Is  also  experienced  in  some  eases. 

Couijii  is  usually  present,  and  as  a  rule  is  worse  during  the  early 
Biagea  of  the  attacli,  Jt  ia  short  and  dry,  and  in  suppressed  as  nnicli 
a.s  possible  because  it  Inerease^  the  pain.  Jf  lironchiaE  catarrh  co- 
exists, there  may  be  mucoid  expectoration,  and  with  pneumonia  the 
Bputa  uiiiy  be  rusty. 

A  copious  expectoration  of  watery  fluid  points  to  irdema  of  the 
opposite  lung  ;  it  may,  however,  appear  wHthout  sigias  of  such  a  con- 
dition and  even  in  dry  pleurisy.' 

In  bome  cases  a  very  copious  albuminous  expectoration  accom- 
panies pleurisy  ;  this  Is  especiiUly  uliserved  iifter  the  tiuid  has  lieen 
withdrawn  by  paracentesis. 

The  i/cciihitn-s  varies  ;  during  the  early  stages  the  patient  usually 
lies  on  his  back  or  on  tbe  scumd  side.  Walshe  staLe^  that  lying 
on  the  affected  side  generally  increases  the  pain,  but  it  ia  not 
imcommou  to  find  a  patient  lying  on  his  Imcl;  with  tht-  body  bent 
towards  the  atTtcted  side.  After  considerable  etTiisiou  has  occurred 
tbe  patient  probaldy  more  often  lies  upon  tlie  affected  wide  than  in 
any  other  position,  \\ith  double  elTusioii  the  dorsal  position  is 
assumed,  whilst  in  diaphriLgnintIf  pUurifly  the  patient  either  sits  up 
or  leans  forward. 

Uyspuiea.  -Ihf  frequency  of  breathing  is  almost  invariably 
increased,  although  the  patient  may  not  he  conscious  of  dyspno-a  ; 
usually,  however,  tlie  two  are  associatt-d.  Iti  children  the  number 
of  respirations  may  umnmii  to  lifty  or  even  imiuy  more  per  minute. 
Very  rapid,  sballnw  breailiing  in  thf  early  stages  is  d«e  to  tbo 
restriction  of  the  tbonLcic  movements  froiu  a  fear  of  increasing  the 
[ttiin.  At  a  later  ficriotl  the  degree  of  dyspnti-a  and  the  rate  of 
respiration  aro  usually  in  proportion  to  the  amount  of  tbe  effusion 

'  FeiTand,  quoted  by  WiIkhi  Fos.     O/i.  cit..  p,  977. 


558 


THE   DISEASES  OF  THE   LUNGS 


and  in  the  rapidity  with  which  tlm  fluid  i^  poured  out,  but  the 
djspucea  is  gonemlly  less  sovore  afttr  effusion  lias  occuiTed.  The 
presence  of  cardiac,  bronchial,  or  puhuonnry  cnniplications,  lint 
particularly  of  pericarditis  or  a  duuMe  pleural  effusion.  Uiuds  greallj 
to  increase  the  dyspnona. 

The  pulse  is  quickened,  and  may  be  100  to  320,  but  there  is  not 
thenmrked  ultenition  in  the  puli^e-respiraliou  ratio  characteristic  of] 
imeutiiO'niA.     Walsho  states  that  in  an  uncont plicated  case  in  a  male  [ 
he  has  never  observed  a  ratio  lower  than  2  to  7. 

The  tt'mpcrtiture  for  the  first  week  or  ten  days  generally  rau^'ea 
hetween  101°  and  102^,  but  with  the  pneumonic  ty)K.'  of  onsL-t  it^ 
may  reach  HM°,  and  nm^  continue  for  a  week  at  a  high  level,  an 
int-DuipIeta  crisis  occurring  about  the  seventh  day  followed  by  a 
subsequent  rise.  In  souic  cases  fever  may  lio  present  before  tho- 
local  sif;nH  become  obvious.  The  fever  as  a  rule  declines  by  •  lysis,* ' 
rarely  l)y  'crisis,'  with  its  attendant  {ihenomeua  ;  the  eve-iiing  rise 
of  tcm|)cmture  giudually  diminishes,  and  in  the  morning  the. 
temperature  is  nonnnl. 

'  A  seru-fibrinous  exudation  persisting  for  many  weeks  may  be' 
accouipaniod  by  a  typical  hectic  tonipcmtnrc  suggestive  of  the  for- 
mation of  pus.  Such  cases  are  probably  tulwrcnlar,  but  recovery 
of  health  may  ultimately  be  complete,  aud  the  fluid  may  be 
absorbed.  Some  dulness,  however,  uanally  remains  at  the  bft.se,  due 
probably  to  the  incomplete  removal  of  the  solid  portmns  of  the 
effusion  and  In  tliiclcening  of  the  pleura. 

The  gcwral  syiuptoms  are  those  which  usually  accompany* 
an  acute  illness.  The  skin  is  hot  and  dry,  but  usually  become!) 
moist  at  a  lattT  perioil  when  effusion  has  occurred.  There  it  rarely 
delirium,  except  in  cases  of  pntumococcus  pleurisy  simulating 
pnemiionia.  If.  however,  the  effusion  is  overlooked  the  |>atieut 
ntav  after  a  tiiue  pass  into  a  condition  somewhat  resembtiiit;  tho 
typlinid  state  with  deliiium  of  a  low  muttering  type.  We  have 
known  this  to  occ^ur  when  the  post  inoi'tem  examination  showed', 
that  the  effusion  was  still  sero- fibrinous.  The  uritie  present*  th«i 
\is\m\  febrile  character ;  it  is  diminished  in  quantity,  dark  in  colonr,^ 
of  a  high  specific  gra\ity,  and  deposits  lithatcs. 


PHYSICAL  SIGNS 

(a)  Of  pleurisy  with  recent  Abrinous  exudation. — 

On  inspection  the  movements  of  the  affected  side  are  seen  to  be 
restricted,  and  the  patient  may  be  lying  with  the  tK)dy  l^ent  toward:? 
that  side.  On  palpation  the  vocal  fremitus  is  usually  norroaj. 
There  may  be  diminished  resonance  on  percussion  from  incomplete 
expansion  of  the  hmg.  On  auscultation  the  breath  sounds  are  weak. 
The  typical  and  diagnostic  Kign  is  a  friction  sound,  possibly  audible 
ou  deep  inspiration  only.  Often,  however,  in  children  and  Romo- 
times  in  adults  it  is  not  heard.    It  usually  consists  of  a  suceesisiou ' 
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of  sounds  oE  a  grating  character,  lint  m&y  reHeniMe  a  superficial 
crackling  rnle.  Friction  fremitus  in  rarely  if  ever  felt  at  the  onset 
of  an  acutfl  attack,  owing  to  the  restricted  nioTeiiient^  of  the 
affect«d  side. 

A  to-and-fro  friction  >u)tmd  of  cardiac  rhythm  and  simulating  a 
pericardial  ruh  may  lie  pre.seiit.  hut  in  tnore  commonly  oli-^erved  in 
the  less  acute  forms  of  pleurisy  which  occur  during  the  course 
of  pulmonary  tnhercnlosis.  The  rncal  resonance  is  usually  un- 
alt«r(Ml. 

(&)  Of  pleurisy  with  effusion. 

Inspccfifn.  If  thci-p  is  no  pain,  as  is  not  uncommonly  the  case 
now  that  the  layers  of  the  pleura  are  no  longer  in  contart.  the* 
movement  of  the  affected  side  may  for  a  time  ho  Ics-i  rewtrictt^d  than 
before  the  occurrence  of  plTueJon  :  hut,  as  tha  fluid  increases  in 
quantity,  oxpauRion  diminishes  amt  witli  large  effusions  is  ulto- 
gether  wanting.  When  the  Hiiid  is  ItmitGd  in  auioimt  and  italic 
in  tdte  the  upper  yiart  of  the  aS'ectcd  idde  iitay  still  expaud  to  some 
extent. 

The  chest  may  appear  smooth  and  rounded  from  oMiteration  of 
the  intercostftl  depressions,  \>nt  with  serotilirinous  t-xudiilion  actual 
Imlging  of  the  spnr-es  is  very  rare.  They  may  receda  during  inspi- 
ration, even  when  there  i.s  a  considerahle  effusion. 

The  cardiac  impulse  may  \)0  seen  to  be  displaced  towards  the 
Bound  side.  For  an  pijual  anmiint  of  efl'usion  this  is  more  marked 
in  left-aidpd  than  in  right-tidi'd  pleurisy. 

The  exjjausion  of  the  umitTecfced  side  is  generally  increased. 

Puhiition  nf  a  plfjirn!  cjfiisiou  is  a  sign  rarely  observed.  ;ijid 
Ib  almost  limited  to  left-sided  empyemula.  It  has,  howt-vcr,  Iisl-ii 
noticed  in  a  case  of  sevo  fibriuotis  efTu^iou,  and  occasionally  with  a 
right-sided  empyema  ;  but  of  forty-twn  cases  collected  by  Oi-kT  otdy 
three  were  on  the  right  side.  Pnlsntion  may  q!ko  occur  in  casea 
of  pyo-pneumothorfix.  It  is  to  be  distinguished  frouj  the  pulsation, 
synohrononR  with  the  heart,  (tf  an  abscess  gac  resultiu;^  from  the 
perforation  of  the  cheat  wall  by  an  empyema.  T)ie  impulse  may 
be  heaving  and  is  generally  situated  about  the  sternal  region,  but 
may  bo  diffused  and  most  marked  near  the  angle  of  the  .acapnia. 

On  palpadcit  the  position  of  the  cardiac  impiiKe.  a  uutst 
important  point,  may  be  uiore  accurately  determined.  The  vocal 
fremitus  is  a«  n  rule  either  absent  or  greatly  diminished  over  the 
sit*  of  the  tlnid ;  it  may,  h'jwever,  although  rarely,  remain 
unaffected,  This  may  be  due  to  jirevious  adhesions  hr-tween  the 
pleural  surfaces,  or  possibly  in  some  cafics  to  conduction  of  vibra- 
tions from  the  spine  along  the  ribs  and  integuments. 

Flurtiintii'n  in  the  iutcrcoatal  apacea  can  rarely  be  elicited,  even 
in  purulent  efTusions. 

CF.denia  of  the  affected  side  is  seldom  met  with  except  in  empyema 
of  long  atanding,  but  it  has  been  obsi.rvcd  in  eeroui^  effusions.  It 
appears  to  he  of  more  frequent  neturrence  in  children  than  in 
adults,  and  in  very  acute  septic  caees  at  any  age. 
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On  j)ercusnon  there  is  duluess  over  the  sito  of  the  effuBum, 
the  note  elicited  beui^  absoUitely  flat  and  wanting  in  lone,  whiUi 

the  Btiiine  of  resistance  is  much  increased.  In  casea  of  niodciratc 
effusion  the  dulnesi^  is  almost  always  most  marked  at  the  base. 
Its  npppr  level  is  not  horizontal ;  as  a  rule  it  rifles  highest  in  the 
asillii  auil  yraohially  slopes  backwards  and  fon^'ards,  leaving  in 
front  beneath  the  clavicle  a  trian^'uiar  area,  where  the  uole  is 
of  amphoric  or  of  tympanitic  quality  (Bkodaio  resonance),  and 
behind  au  area  similar  in  shape  c-lo^e  to  the  spine,  in  vhich, 
altlioiigh  the  note  ia  dull,  it  is  not  ro  completely  tonelesH  aa  &l 
the  base.  'I'hi^  line  is  sometimes  spoken  of  as,  Damoiseaa'a 
cun'c. 


Fw.  IS!!.— Di.wiFuM  ii.i,r«TB»TWfl  tkk  ExrriATirs  or  Fluh'  wituis 
ii,mf  0>nt(ilnln|(  nnid  :  A,  mllai*eil  luiif. 

The  level  of  dulness  is  bnt  littk%  if  at  all,  intluenced,  by  tbe 
position  of  the  patient.  Thi^^  ih  ouiiiK  to  the  fact  that  the  surfaces 
of  the  pleura,  except  where  s<.-parttt*«l  by  the  fluid,  are  in  close  con- 
tact, an.l  thus  a  sac  i?;  formed  which  osiictly  contains  the  fluid.  It 
is  obvious  th;it  if  the  lluid  were  free  to  move  as  the  patient  altered 
hi«  pofiitiou,  wiy  from  sitting'  wp  to  lying  down,  a  portion  of  lung 
previously  coilapf^ed  must  oxpimil  ami  atiother  must  undergo  partial 
coUiLpae. 

The  duliH-ss  niiiy  extend  beyond  the  nuddle  line  of  the  stemnm 
if  the  eniisinii  ii^  cimriiderable,  and  will  then  morge  into  that  of  tht 
disphiwd  lu'iirt. 

Auticuitaliou.  Tbf  fi-ipiriitory  s-omid.-^  are  weak  or  absw-ni  Itvlow 
the   level   of   the  fluid ;    but   in  exceptiiniiil  cii«es   in    adults,   and 
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Miaro  often  in  children,  tnl]iilii.r  brt'iitliiug  Is  iiuJihU*  rivt-r  the  wbolb 
of  the  dull  ureiL.     'I'hU  U  aj'requfnt  !>ource  t\f  errur  in  fliagnosis. 

Cftvt-mou?*  or  pvcn  intense  nniphrtrip  breathing,  sfiiin'tinios  asso- 
ciated n-ith  gnrKVutfi  nilex,  utay  also  he  lieard,  and  tiiti^'  Ifitd  to  the 
diaguuKiB  of  excavation  of  the  King  or  of  pnouinothomx.  These 
aigHB  have  bwn  ohaervod  at  the  apex  and  plsewhero  in  aBscwiation 
with  skodaic  reKoiuuict;  on  pennjisNinn  iihove  the  nitirgio  of  the  fluid. 

Voice  soioufs.  Vocal  rt'sonaiiw  is  Uhimlly  alist-nt.  below  the 
level  of  tlif  fluid.  A  ppcnliur  niodilication  of  the  voice  is  often 
present,  generally  with  effiwions  of  ii  nioderiite  iLuionnt.  lo  which 
tho  Urriu  te^iopiwni/  is  appliiMl.  It  is  u  hlKh-pitt-hed  wiund  of  u 
tri-miiloiiH,  twaufiinj;  character,  likened  to  the  bUatiiiK  "f  a  poat  or 
the  htiiuau  iiiusal  voice.    It  is  x<juerally  stated  lu  he  must  commauly 


Elnrtli  lirtatlilriK 
Pro|i>iiii«t  i-kpirulloii 


HmH  dolfic 


>ki"liili'  ri-noriiuiff 
Tiiliidur  )vrfAl'iliiii 

llH'IH-H-."!  Ylfll'f 

niliiliit-lUid 

AL>!U>liit<.'  iluLlii-i;* 

U.»  iif  V.l". 

\hi  limiili  inniiiU 


Fin.  lAO.-   f^ifciuiMi  T»K  rnTKrr\r.  SiriNH  tM  \  Ckm:  4ty  uiva-arAyuisn 

preHeut  about  the  tingle  of  the  M'U|>tiin,  or  at  the  iipi^er  le^'el  of  the 
liquid  wht-re  tliere  is  only  u  thin  hiver.  suflici'L'nt  ti>  tuudify  luit 
not  to  suppress  the  voice.  Dr.  Frederick  Tiiylnr,'  from  an  analysis 
of  twenty-ont^  cnrefullv  tibst-rved  eases,  found  it  in  nine  of  theni  to 
occupy  a  siuall  area  lielow  the  anyle  of  the  h'C'ii|»nla  ;  in  ft'ur  it  wuh 
beard  over  a  hand-shiii>ed  an-a  extending  from  thi-  s]>in«-  towards  tlh' 
nxilla,  and  always  far  helow  the  upper  uiar^'in  of  the  duhiess,  and 
in  eight  it  was  sjirend  nver  a  lurf,'e  area  ul  the  ha-^e.  In  six  of 
these  tlie  duhiess  pxti-ndcd  smne  inehe.s  ahove  the  upper  limit  of 
jtgophony. 

The  exact  niecbniiisui  by  whifli  this  sound  is  iiroduc^'d  is  iint 
clearly  undt-rstond.  I>r.  Stiine  stated  that  the  scumd  was  due  to  '  the 
Buppression  of  the  fundanientul  note  and  of  the  lower  harmonics  of 


J/«/.  Chir.  Tmng.,  vol.  4H. 
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the  TOWC'I  sonuds,  while  the  higher  harmonics  are  transiiiitto<l 
throitch  tbi'  Huid  in  lui  accontiinted  fonu.'  Dr.  Tnylor  concIudeH 
that  It  is  merely  ii  disoordiint  mrMlification  of  the  voice  dut  to 
altered  condiiioriK  of  vibration  in  the  bronchial  tiihet^,  and  tlint  the 
prpfM-iicc  of  fluid  is  not  necessary  for  its  production. . 

The  vocal  resonance  Is,  as  alroiidy  stated,  usually  lost  except  wt 
the  upper  nmrpin  of  the  dull  area,  hut  the  whi8[iered  voice  may 
he  clearly  tniiiBmitted.  Bacelli  considers  that  l»y  the  presence  or 
absence  of  thin  sign  it  is  posaibl©  to  difieiTntJate  a  seious  fn)m  a 
purulent  effusion,  the  latter  fluid,  nn-inj;  tn  it«  boiuR  thicker  and 
containing  more  forniwl  elements,  preventing  the  conduction  of  the 
»otmd.  *  Aphonic  i»ectorihKjuy  '  may,  however,  be  met  with  in  aero- 
fibrinous  and  purulent  effusions. 

/  Bixntti  auOIXk 


yo  knftU)  wxi 


I«w  Nf  fofaw  wndnntloii 


V  J.  all  "Tor  U-lt 
4ik  Iwl.liKl 
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Mt.-itiiir(itwfi.  Meiusnrement,  by  moims  of  the  oyrtouieter. 
shows  that  in  the  majoiityof  cases  the  area  of  the  chest  isenhirged. 
the  unat}'ecte<1  side  being  also  increawd,  but  to  a  leaser  degree.  The 
eiiliirgement  begins  liolow  by  a  widpning  nf  thi-  int<*rcoRtal  Kpuces 
and  a  more  horizontal  position  of  the  ribs  changes  which  give  t<i 
the  chest  a  roimded  form.  It  is  stated  that  the  Rtemum  is  movw! 
toward.^  the  affected  side,  the  deviation  Iv'ing  most  marked  in  the 
lower  iwrt  of  the  thorax  (Peyrot  <iuoted  by  AVilson  Fox). 

Pnsitive  hitm-thorndc  prcssntc  \a  indicatwl  by  (a)  derided 
increase  in  the  mea.surement  nf  the  afl'ecti^  side,  and  tlw  extension 
of  the  dulness  iibovi-  the  tliiitl  cartiljige;  (6)  the  Bkndaic  rt'so- 
nanco  beneath  the  clavicle  becoming  either  lubidur  or  di^ 
appearing;  (f)  downward  displacement  nf  the  dinphrugin,  aa 
shown  by  ihe  aJinence  of  the  stomach  note  over  the  sixth  rib  in 
the  left  nipple  line,  or  by  dcpn-ssion  of  the  liver ;  Ul)  a  diitpkice- 
ment  niunuur  may  In-  present  (Douglas- Powell). 
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(c)  Stage  of  absorption.— The  ehim^s  in  the  pliy.siciLl  .^igna 
which  attMiii  tht.-  (Llis*ir|)ticni  of  the  Hiddisix' ;  diminution  uf  the  tinlfirgf- 
raeot,  HH  deteriuintHl  liy  th**  cyrtnmetor  ;  mnvciufnt  of  the  displnced 
heart  towaTds  its  nonuull  position;  the  griidiiHl  d i mi f)|»eii ranee  of 
the  (hibips'i  from  ahoTe  downward?* ;  and  thi*  ifiippL-jtruDce  of  the 
respinvtory  s<tnnd«  over  tht'  previously  dull  art-H.  .Kgophony  may 
return,  and  a  iTdux  friction  sound  pienfi-any  bwonies  Kiuliblc. 
Friction  frpniitiin  is  also  not  iufroqiiently  pr^-stnit  at  thin  stiigf. 
Some  diilnt-ss  iind  diininishod  vck-kI  frrniitns,  with  wt^ak  brenthin*,', 
often  remains  for  a  tinif  tit  thf  l;nst',  owinj;'  to  thf  longer  perioil 
which  is  rcqnirfd  for  tht'  ahsorptinn  ut  tht-  niort^  solid  portion-A  il 
the  uxudation  ;  hut  in  fjivounilite  caseH,  after  a  time,  these  Bigna  dis- 
appear, und  the  re-expunaion  of  the  luuj,'  i.s  coinpltjte. 


ronisi:  and  terminations 

The  coLirxe  of  the  iiffection  is  vtrv  v^u■il^l^h■.  If  theiv  is  iiu 
eEFiiHTon  the  inflammation  niay  speedily  snhside,  ami  the  patient 
rnay  Iw  well  in  a  wet-k.  An  eflunioit  in  many  cases  coutimie-i 
ta  increa-^e  in  'pmntity  for  about  n  rorlni^']it  or  sixteen  ditys ; 
the  inflannnntory  prnciss  thi'n  ceases,  und  that  nf  absorption 
cominenci's  anil  proceeds  without  interruption.  In  others  theje 
is  no  ineri'iist'  aftt-r  the  end  of  the  hrsl  week  :  thfu  there  ffiHows 
a  short  peiiod  during  which  no  clumge  is  noticed  in  the  physiiftLl 
sigTis ;  lifter  tbis  the  ]ieren«sion  luite  indicntes  tbnt  aii.sorption 
is  in  progress.  Tlie  iitisorption  of  an  etfusiou  dining  tbe  con- 
tinnnnee  of  considerable  pyrexia  is  a  nii'e  o^eiit,  but  we  Lmv4' 
obsert'ed  its  oecurn-nee  in  11  east'  which  Ma>  |n-o}iiil>]y  of  Liibcr- 
calar  orij^in.  If  fluid  is  poured  out,  even  in  moiUrate  'piantity, 
recovery  IS  rarely  conipietif  m  lew  tlnui  a  inontli  or  more;  whilst 
if  the  Hmount  in  considerable,  and  purtiKiilarly  tf  it  becomes  nfi;e8- 
sary  to  perform  paracentesis,  the  illiiesH  will  iie  of  uuich  longer 
dtiration,  C'ases  are,  however,  reeorded  in  whif.*b  hirge  effusions 
have  tw?en  rapidly  aliriorbcd,  and  others  in  which  llnid  has  remained 
for  more  than  a  year  and  has  even  then  provi-d  to  Ik;  still  serous. 
Occasionally  a  ra|iid  disapjiearance  of  fev..-r  frdlows  the  n-moval  uf 
the  tluid  by  paraeentosis. 

If  the  llui<l  is  puntlent  an"!  tlie  operation  for  enifjyetua  is  neces- 
><itated,  the  dnnition  of  tin  iiliie^s  i!i;iy  he  g really  [uolonyeib  The 
nature  of  tlie  eflfiision  and  the  deirrce  of  thickeniri!*  cvf  the  visceral 
layer  of  the  pleura,  (bie  either  to  the  organisittjon  of  adherent 
coagukted  lynjph,  or  in  ehanges  in  rbc  iiu  otbntne  and  the  inter 
lolailar  septii,  jire  the  cliief  factors  whieli  deleriiiine  the  extent  of 
re-expitnsion  of  tlii'  lung,  und  eon^L-ipnently  of  ttie  retraction  re- 
maining after  the  ibiid  hm  lieen  absorbed.  The  results  following 
pameentesis  prove,  iiowever,  that  re-ex|)an-*ion  niay  he  coinjdete 
niter  an  eflhsitut  has  been  present  for  very  lung  periods,  even  for 
six  months  or  more. 

I)  o  !1 
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Purulent  effnsions,  if  of  pneiiniocnce&l  or  ti;bercular  nrigin, 
inHV  be  uliaorbed :  bub  such  an  eveut  is  hardly  tn  be  fX]wcted  in 
streptococcus  pleuribies,  and  is,  under  nil  circnmstancos  <»f  '"fv 
occnrrent*.  Tbt  caseous  collwtions  siin'oiinilc*!  by  thick  walls,  with 
|»«!ibly  somu  watcn'-lookin^  fluid  still  ri'rmuGiug,  whicb  are 
occn.sionally  found  post-inortoni  at  the  huso  or  between  the  Mwh, 
are  probably  exaiTiples  of  i\w  condition.  8oine  degree  of  retraction 
oEU-'O  remains  for  a  tiaif,  even  in  the  less  aeveitJ  cases,  but  in 
these  conijjlete  re-expansion  may  ultimately  occur.  Itetraction  is 
much  inoiv  marked  and  persistent  when  absorption  ha*;  been  lonp 
delayed,  owing  f,'eneniHy  to  the  fact  of  the  effusion  liaviug  beeii 
purulent.  Such  a  condition  is  nut,  however,  incompatible  with 
health,  as  couiiK-nsatory  enbvrgenient  of  the  opposite  lung,  accom- 
panied by  increatied  functional  activity  or  more  complete  expacsiou 
of  the  upper  lobe  of  the  affected  hmg.  may  restore  e({iiiUbriam,  and 
con*>6iuent]y  no  dyspno-a  may  remain. 

If,  however,  bro^chiecta!^iB  t^houkl  occur  in  the  cumprewed  lung, 
the  condition  is  tuuuh  less  favotutible. 

There  may  l>e  more  or  Ick?;  ]>emmnGnt  diaplacenient  of  the  himrt 
and  other  or^^nns,  obliteration  of  the  intercostal  spaces,  uvorlappiug 
of  the  rib?,  and  curvature  of  the  spine  when  cousidcnible  retrac- 
tion has  occurred. 


COMPLICATIONS  OP  ACUTE  PLKCRISY 

The  various  exciting  causes  of  the  pleural  inilanmiatiou  mea- 
tioned  under  Etiology  may  be  ol^^o  regarded  as  complicatiouB, 
but  they  do  not  require  detailed  consideration  bore.  Some  di>greo 
of  bronchitis  is  occasionally  present,  but  cannot  be  considered 
a  common  complication.  Pneumonia  is  invariably  atteDde<l  witb 
an  effusion  nf  plastic  lymph  on  some  pan  of  the  nweral  layer 
of  the  pleura  currc!^ ponding  tu  the  -itle  of  the  consolidation.  Ii 
niny  also,  although  very  rarely,  occur  in  the  opposite  Inng  u  a 
tme  cot u plication  of  a  primar)-  pleurisy. 

Pericarditis  occurs  in  about  10  per  cent,  of  the  cases  (Zieiussen)  ; 
it  is  more  often  met  with  as  a  complication  of  purulent  than  of 
sero-fibrinous  |>]eurL>'y,  and  is  more  common  when  the  b^ft  side 
is  affected  than  the  right.  It  may  be  due  to  siuiidtaueous  infection 
of  both  serous  mcmbmues,  or  to  direct  exteni^ion  through  the 
lymphatics.  The  character  of  the  pericardial  effusion  is  generally 
similar  to  that  of  the  Huid  coiitniued  in  the  pleura.  When,  however, 
the  effusion  into  the  pleura  is  secondary  to  pericarditis  with 
abundant  purulent  exudation,  the  Huid  may  be  serous,  and  is  theti 
possibly  due  tu  pressure  upon  the  a/ygos  veins.  Under  soch  cir- 
ccuiistances  reaccuumlation  of  the  Huid  in  the  pieora  may  repeatedly 
occur  after  its  reumval  by  paracentesis  so  long  as  the  pericardial 
effusion  remains. 

Veritowtiti  is  not  of  common  oocuiToncc,  except  in  cases  of 
empyema  due  to  septic  infection  or  of  general  tul>erculosis  of  the 
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serous  iniMnbranes.  In  mmia  tubercular  pleuris}-  theru  is  uften 
an  infiltration  of  the-  p<'^ritoiieu]ii  on  the  imdcr  surface  of  the 
diaphragm. 

Meniii^itiii  is  moat  likely  to  he  met  with  in  cast'9  of  pncmno- 
cDCcal  infection  ;  it  is  luure  cointiiun  In  chiMren  than  arlultn,  in 
whom  it  is  au  event  of  luoat  rare  occun'euce. 

DtiaUittoyi  nf  ikf.  rijht  r.avitiex  of  the  heart  may  take  place  in 
caaes  of  long-i^tandinf^  etTusion. 

.Icule  t^udocanlitcs  ani]  embolism  of  the  cerebraj  veaaels  is  also 
ftpoasionally  met  with  in  eases  dne  to  rw-ptir  infpction. 

Miiltijilr  arthritis  has  also  been  obaarved  umler  aimilarclrcuni- 
stances. 

(iangrfive  of  the.  pleura  and  lurtg  in  i\  rare  winiphcation  of 
empyema.  N'ecrowi"!  is  usually  <hie  to  the  action  of  septic  ori,'anismfl 
upon  tissue  whieh  hit«  been  deprived  «!  \t>^  Mood  supply,  oivinf;  to 
compression  ur  to  thrombosis  of  the  hmiichiiil  arteries.  The  chunHe 
may,  however,  affect  the  ])iirietal  plonm  find  the  adjacent  intor- 
cDstal  lunscdes,  but  this  condition  is  rai-p.  A  putrid  empyema 
may  be  the  result  of  primary  gangrene  uf  thi*  luug. 

Retraction  of  tfin  rhest  \'-nSl  iisnally  ocfiirs  in  clironio  cases 
after  a  time  with  displaceuient  of  organs  and  some  dn^iren  of  com- 
pL-nsatory  enlargement,  either  of  the  uncompressed  parti  of  the 
lung  on  the  atfeptcd  stele,  or  of  tlio  opposite  Unig. 

Calcification  or  ossiticiition  of  tb*-  costal  cartilages  may  alHO 
OL-cui",  and  in  rare  cases  u  ul-w  ;^iowlli  of  bone  has  bet-n  observed 
upon  the  earfilages  and  rihs  le.iding  to  marked  thickening  and 
greatly  increased  ri(^dity. 

Cerebral  tdmess  is  an  occasional  foni])lifation  of  ehronic 
empyema.  A  well-delint-d  abst-ifss  cavity  cnntaining  greenish  pus 
is  usually  present,  hut  a  dilfuse  softening  has  been  observed,  and  in 
Bome  cases  has  apparently  been  due  to  cniboliarji  of  the  cerebral 
vessels.  The  abscess  may  lie  single  or  UHiItiple  ;  the  sites  are  vari- 
able, thu  teiiiporo-spbcnoidal,  occipital,  and  parietal  lobes  being 
inost  often  affected. 

Purulent  efifusion  unrecognised  or  operation 
delayed.  If  the-  presence  of  a  puridt'tit  eliusion  is  not  recognised 
or  oiR-ratioii  is  unduly  delayed  various  events  nuiy  follow. 

(li  Perforation  of  the  thoraoic  wall,  generally  at  one 

point,  but  ocrasiorially  at  two  or  fiiorc,  accouipaiiied  by  denuda- 
tion of  the  perioHtemii  or  perichondrium  of  the  iidjaconl  ribs  or 
cariilajfes  may  occur.  This  inay  he  dn*'  to  din^rt  ulcomtion  of  the 
pleura,  or  the  fnniiation  of  a  peri  ■pleuritic  absce»i<  which  may 
establish  a  counaunicution  witb  the  sac  before  exterual  ruptun: 
takes  place. 

The  most  coniiuon  site  of  perforation  is  in  front,  in  the  fifth 
intercostal  space  just  external  tu  the  pictoralis  major  (.Marshall). 
The  site  of  discharge  »uay,  however,  be  anywhi-re,  not  uucomiuon 
situations  l^eing  the  lower  and  posterior  aspect  uf  the  chest,  or  even 
just  aboveor  btlow  the  clavicle. 

After  perforation  of  the  parietal   pleora  the  piiB   nmy   burrow 
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along  tbo  muscluit.  and  iLiay  point  in  tbu  lumbar  region  or  appear 
below  in  the  groin  and  siniulato  &  psoas  abscc&t.  Kupttirc  tnav  also 
takp  place  into  the  a'iiopbagus  or  pericardium,  or  the  diaphrafpn 
luav  be  perforated  and  the  pus  be  ditjcharged  mto  the  titou\ach,  or 
an  abscess  may  form  between  the  diaphragm  and  the  livor.  All 
tlie  latter  conditions,  however,  are  of  comparatively  rare  uccurreDce. 

42)  Perforation  of  the  lung  may  lca<l  to  the  rapid  dis- 
charge of  a  largo  quantity  of  pus  thrnii^h  the  bronchi,  with  the 
escape  of  air  into  the  sac  (pyopneumothorax).  In  »omc  cases. 
however,  i>articularly  those  of  tubercular  origin,  more  or  less  exteu- 
sivf- supeiiicial  destruction  of  the  hing  occurs  without  tlie  formu- 
tion  of  a  bronchial  fistula.  Iii  other  caaes  the  opening  is  \-alvular 
and  the  discharfite  intermittent,  or  it  may  be  cribriform  and  mul 
tiple,  and  the  pus  may  reach  the  bronclii  after  passing  through 
8i)ong)'  lung  (Traube),  and  under  i^uth  circutuBttinces  pneinnolhorax 
does  not  necessarily  ensue. 

Perforation  into  a  bronchus  may  occor  after  free  drainage  of 
the  ca\'lty  hajfi  been  ei^tabliiihed  by  o{)«ration,  and  a1.'<n  when  epon- 
taueous  discharge  has  takou  place.  A  bronchial  B^tula  is  ran^ly 
formed  until  an  empyema  has  lie<>n  in  existence  for  a  considerable 
periud,  generally  Irani  i'ix  weeks  to  two  months.  The  condition 
resulting  after  absorption  of  the  fluid  parts  of  the  effusion  has 
taken  plane  is  described  above. 

Fortunately,  nowadays,  few  cases  are  seen  in  which  external 
rupture  or  even  p^iinting  has  occurred.  The  condition  usually  iinpht^H 
that  the  di.^ease  hasi  hoL-n  present  for  n  long  [leriod,  and  (be  Iumk 
may  be  incapable  of  re-expansion,  owing  to  extreme  thickening  of 
the  visceral  layer  of  the  pleura.  The  diacharge  of  tlie  pus,  either 
spontaneously  or  by  o|K.'ratioQ,  luay  in  such  cases  bo  foUoned  bv  a 
long  illness  from  failure  of  the  sac  to  close  by  granulation.  Tliis 
may  necessitate  le.st^ction  of  portions  of  several  rilw,  bat  recovery 
may  still  be  hoped  for,  although  with  a  permanently  damagetl  luu;^. 
After  rupture  into  the  lung,  free  drainage  of  the  »ac  by  o[)eralion 
may  be  followed  by  cluaure  of  the  broncliial  fistula  and  rtcuvery. 
Uefore  the  days  of  paracentesis  both  external  rupture  and  perfora- 
tion of  the  tung  were  regarded  as  of  favourable:  iutport,  ajid  cases 
are  recorded  in  which  even  rapid  recovery  followed  the  escape  of  the 
pus. 


THE  CAtaKS  OF   DEATH   IN   I'LKrUIHV 

Death  may  take  place  suddenly  when  the  proviouH  condition 
of  the  patient  had  not  suggcHU-d  that  life  was  in  daD*;cr ;  such  a 
mode  of  tennination  of  tbodiaoase  is  fortunately,  however,  an  OTent 
very  rarely  observed.  Death  may  also  occur  after  long-con tiuupd 
ilyspnu-a,  and  in  chronic  eases  of  empyema  from  conditions  induced 
by  nipiuro  of  tlie  sac,  or  from  amyloid  disease,  the  rejiiilt  of  pro-, 
longed  suppuration.     In   ^2  coses  analysed  by  WiL^on  Fox,'  in 

'  Op.  cit.  p.  lOAS. 
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whicli  death  occurred  uiocg  or  less  suddenly,  the  mode  was  as 
foilowb ; 

Omm 

BuftovAtivi;  or  a8i)1i;KJBl H 

SynL'0|>al  {huiMfiiI 30 

S]rni-o]ml  (gradtiiil) 1 

Combint^d  i^yiicojial  atnl  &f(phyi:ial i 

Uoubtfal  .         .                  .       ' 3 

Doiilitfiil  Bvnropal  (lLH>mo|iit>HiK) I 

When  death  is  preceded  by  lon^'CoiUlnuod  dy!^pD(£u  ending  in 
gcucral  coUapse.  tbiL-rL-  in  penerally  O'denia  of  the  a.cmiid  Iuuk. 
The  sudden  discli;irj,'f  of  an  empyema  into  tho  Inoncht  may  also  be 
followed  by  deatli  from  asphyxia. 

When  ileath  occurs  from  syiicuix:  in  ubuul  half  the  caseft  wmie 
cardiac  condition  is  present  sufficient  tn  acanmit  foi"  the  fatal  terniL- 
nation.  The  following:  luive  been  moat  often  founri :  pericarditis  ; 
clots  in  the  puhuunary  iirtery.  the  result  eitliLT  of  eniliolJHm  or 
thrombosis;  displftociiiont,  with  comproBsion  of  the  large  vesnels. 
or  displacement  with  ohntvucticm  of  tht  inferior  vena  cava.  3n  the 
remainder  it  is  probably  due  to  over-diblensiou  of  the  right  cavities, 
fnlliiwt-d  by  the  formation  cif  cnagula.  These  changes  are  generally 
asso<:iated  with  failure  of  ninstiikir  power  fnim  a  defective  Riipplyof 
Q\yt(fiiated  hlnod.  Sudden  deiitli  has  in  some  la^as  been  preceded 
by  parnxj'iiiml  attack-^  nf  ilyspna-a  or  by  attacks  of  syncope. 

Sudden  death  after  paracentesis. — In  17  cases  ana 
lyeed  by  Wilson  Fox,  in  which  there  w&s  no  doubt  as  tn  tlie  cause, 
it  was  due  to : 

Synoope *M  7 

Pn>bnb]<<  nyncopc   ' II 

Aepliyxia S 

Cuuvulhiuris 4 

Uwmorrh&gc  fioai  lutig 1 

17 

Fatal  syncope  may  ensue  from  the  withdrawal  of  even  a  mode- 
rate amount  of  tluid  from  the  pleura,  without  any  deuionBtrable 
orKanic  lt»hiou  heiiif;  present  tu  accuLint  for  death.  Tbe  dimmer  of 
this  catastrophL-  ia  >ricriler  when  ihu  iiatient  is  beyond  middle  life, 
ivnd  is  predifiiiosed  to  by  oxhaiistinn,  aniemia,  and  alcnholism.  or  by 
the  assumption  of  the  tiittin^'  position  dtiriiif^  i»r  soon  aftt-i*  the 
operation.  It  may  aUo  be  .-^ijnpiy  tbe  n.-sidt  of  atiock.  In  11  limiteiJ 
number  of  cases  it  may  result  at  a  Inter  penod  from  thrombosis  or 
from  unexplained  ntuses. 

Death  from  asphyxia  may  he  due  to  acute  a-deuia  of  tbe 
lung  accompanyinfi  ita  re-expansion  ;  and  such  a  condition  may, 
by  reflex  vascular  paralysis,  extend  to  ihe  opposite  hiii^'. 

In  all  the  cases  ri-corded  by  Wilson  Kox  in  which  death  was  due 
to  convulsiona  they  occurred  whilst  the  pleura  was  being  washed 
out  witli  fluid;  hut  cases  of  this  kind  have  been  less   freniueally 
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reported  of  late.  It  is  probable  that  in  sonio  at  ieost  the  fatal  event 
h&R  been  due,  in  a  iimnner  which  cannot  he  explained,  to  the  fact 
that  auRicient  rare  wu.s  not  taken  to  enaiire  that  the  fiuid  flowed  out 
as  fast  as  It  entered.  In  sonic,  howovor,  a  similar  proceeding  to 
that  which  ended  fatally  had  ]>pen  adopt<^d  several  times  withoat 
hann  resulting,  hut  in  oue  case  convulsiuus  htul  occurred  on  a 

[irevious  occasion  whilst  flnid  was  heing  inje^-ted.     iNo  lesion  hai* 
leen  discovered  to  account  for  this  mode  of  death. 

The  occurrence  of  »oiiie  coiii|)lication  which  may  eventually 
prove  fatal,  such  as  rupture  of  the  pus  into  the  lung  or  elsewhere, 
ia  in  many  cases  clearly  due  to  an  error  in  diagnosis. 


DIAGNOSIS 

Although  in  the  majority  of  cases  the  diagnosis  of  pleurisy  is 
unattendf^  by  any  dil^cnity.  it  is  probable  that  this  disease  paesett 
unreco)<uii!ed  more  freijuently  than  almost  any  other  occurring 
within  the  tboi-ax.  Kor  thia  there  ia  very  often  hut  little  excuse, 
but  the  si^s  in  same  casps  may  be  so  misleading  that  the  most 
experienced  may  fall  into  error. 

In  the  early  stage  the  absence  of  a  friction  sound  'w  the  chief 
ranse  of  difficulty.  Pleurodynia  and  intercostal  neuralgia  are 
luuUtended  by  pyrexia,  and  in  those  alTeclionK  the  tenderness  is 
generally  njore  marked  than  in  jtleiiririy. 

When  a  patient  complains  of  pnin  in  the  chest  he  should  always 
be  directed  to  place  nneiinger  over  the  site  of  itt  greatest  intensity. 
Careful  examination  should  then  I>e  made  along  the  whole  course  of 
the  intercostal  nerve  or  ncn'os  apparently  involved,  and  it  should 
be  borne  in  mind  that  the  lower  intercnfltal  nerves  are  distributed  to 
the  muscles  and  skin  of  the  upper  half  of  the  abdomen,  and  that 
coneequently  pain  due  to  an  inflamed  pleura  may  be  referred  to  the 
hypochondriac  or  epigastric  regions.' 

Pain  referred  to  symmetrical  points  on  the  chest  or  opper  half 
of  the  abdomen  is  generally  due  to  spinal  disease,  but  may  he  au 
indication  of  the  presence  of  pleurisy  on  both  aide»4.    In  .lome  cases, . 
from  caused  difficult  to  explain,  pain  may  be  referred  to  the  sdtlel 
opposite  to  that  on  which  a  pleural  friction  is  present. 

Long-continued  incomplel«  expansion  of  the  side,  froni  whatever 
cause  arising,  is,  as  already  stated,  followe<l  by  |>artial  colUpse  of  the 
lung,  and  on  deep  inspiration  fine  crackling  rfiles  may  be  produced  by 
the  expansion  of  cnUapRed  alveoli  upon  the  surface.  This  is  difl'eren- 
tiatcd  from  the  crepitant  friction  houiuI  of  pleurisy  by  f-he  fact  that 
it  occurs  at  the  end  of  uispiratiou,  whereas  the  pleural  friction  ib, 
usually  audible  innnediatoly  the  chest  begins  to  expand. 

The  diagnosis  of  pneumonia  from  acute  pleuri&y  with  effasioti 
is  fully  di-wuB-ied  in  the  chapter  on  Pneumonia  \vi(te  p.  22C). 

We  may,  however,  repeat  that  the  ponitinii  of  thfcariUac  impui^e 
is  the  most  important  point  to  W  determined.    If  in  a  doubtfulcaae 

■   Vide  Hilton.     Leetun  on  Utat  and  Pain :  Srd  Edition,  pp.  257,  3S8. 
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it  ia  Ittttcli  displaced,  a  pleiLml  ofTiisiou  is  most  probably  present. 
In  a  CMC  of  double  pleural  ett'ueion  this  valuable  si{;:n  is  wanting, 
but  one  of  that  nature  in  which  vocal  freuiitue  is  also  relaiiieil, 
and  tubular  brealbiug  is  present,  is  fortunately  not  likely  tu  occur. 

For  the  rliagnosis  of  an  effusion  encystt-d  above  the  diaphra^n, 
and  KurroundBd  by  npoiigy  lung  or  in  thu  interlobar  liHsure,  ex* 
ploratory  pmictures  are  usually  necesaary.  The  bistor}'  of  the  case 
is  intportant,  as  thi^  evidence  obtained  from  physical  pxaraination 
is  likoly  to  be  iiicancrluiKive  or  uji^leuding'.  The  liiaj^'UoaiB  from 
pleurisy  of  hydatid  tumours  of  the  luns  aud  ploura  and  of  medra- 
-stiiial  tumours  is  givfm  in  the  chaptern  on  those  diseases. 

Thb  diagnoHis  of  '  imeuiuonLiL  with  pleural  efTusion '  U  often 
made  when  there  is  really  ]io  iiiillaiiiinatary  consolidiition  of  the 
lung.  In  such  eases  therti  in  usually  absence  of  vocal  fremitus, 
but  a  distant  tnliular  brpath  sound  is  audible  over  the  dull  area. 
This  is  the  glottic  sound  conducted  thrnufrb  the  still  patenfr 
largec  bronchi  of  the  partially  rollapsod  luiij;;  it  is  jjfncrully  iimat 
distinct  towardt;  the  H])iue,  bur  may,  as  already  stated,  be  audible  all 
over  the  dull  area.  Here  iii,'aiu  the  position  of  tkc  cardiac  apex  is 
the  most  trustworthy  >^ign,  When  an  in(laminii.tory  consolidation 
of  the  lung  is  associated  with  an  acute  pleural  eHusion,  the 
resultint,'  siffus  are  a  combinatinn  of  those  cliaracteristic:  of  eneli 
lesion,  and  their  interpretation  may  not  be  free  from  liifficidty. 
True  crepitation  may  be  present  anil  the  tubular  breathing  is  not  so 
distant  as  when  the  hmj;^  is  eou:pres.si'd,  Tlie  two  conditions  may 
not  occupy  exactly  tbe  »atjie  urea,  atuJ  at  tbf  inar^;iu  undoulited 
sigiis  of  pneumonia  uMty  be  present.  Vocal  fremituM  iiiny  bi-  weak, 
but  not  entirely  abst^nt,  whilst  the  heart  is  displaced.  The  preseuL-o 
of  rusty  sputa  ijidiatjnosiic  nf  piieuiunnia  under  such  eireuiiistttnctH. 
The  coexistence  of  the  two  aft'rftions  is  in  some  cases  indicjited  by 
the  fact  that  all  the  pbysiciil  sif^'na  beecMue  mora  inarlwl  tlie  nearer 
one  iipproaehes  the  Imse  of  the  hmg,  i.e.  tbu  percussion  note  be- 
comes incrwisinf^'ly  dull,  the  eufeidileil  vocul  resoiumce  is  weaker  or 
absent,  imd  thL'  breath  sounds  (,'raduiilly  disappear. 

A  large  pericardial  efTnsion  is  liable  to  bo  mistalicn  oitbt^r 
(or  a  left-sided  pleural  oJVusion  or  for  pneuuiouia  of  the  left  lowtu" 
lobe.  The  latter  mistake  dt^pencifl  upon  the  fa^t  that,  owin;^'  td 
compression  and  colbipne  of  the  base  of  the  Ivft  Um^'.  faint  tubu- 
lar hreatbin;;:  uiay  be  present  over  ibe  posterior  aspect  of  the 
lower  lobe. 

The  position  of  the  cardiac  impulst'  is  afiaiii  the  most  trust- 
worthy sign.  If  it  if;  not  found  to  lie  ilisphiced  to  the  right,  n 
diaf^osis  of  left-sided  plenriav  sboidd  In-  made  with  much  {;autinii. 
The  impulse  of  ihu  di.splaced  lunirl  can,  aa  a  rule,  bv  L-osily  felt  in 
pleurisy  witli  Gffiif%ion,  wheiens,  when  a  large  ijujintity  of  icHani- 
luatory  exudation  is  present  in  the  [lericardiiuu,  the  iTiipulsc  is 
usually  weak  or  absent,  uud  the  heart  sounds  are  feeble  and  distant. 
In  a  case,  however,  of  ^'em-ral  dropsy  from  valvular  disease  in  p 
diild.  we  have  observed  the  impidse  of  the  heart  to  be  well  mar' 
all  over  the  greater  part  of  the  precordial  area,   although 
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autopsy  showed  that  the  ]>ericai'dinni  contained  twenty  onncea  of 
serous  Hiiul.  aiul  the  tower  lobe  oE  tlie  left  liin^  wa»  coll^iaed. 
The  presence!  of  orthopua'a  ami  of  ihe  peculiar  faint  cyanotic  tint 
of  tht  face  and  Gxtremiiies  wliicli  are  charaoieristic  of  pericar- 
ditis with  itiiich  ell'iiaioiii  anil  the  extension  of  the  dubie^tH  upwards 
and  itb  pear  shaped  outline  are  signs  and  symptoms  which  should 
sup^'eat  the  true  nature  of  the  case.  Vota!  fremitus  ia  retained  over 
the  lower  lobe  when  it  is  merely  couiprest^ed.  and  the  tubular  breath 
sound  is  faint  and  distant. 

The  preceding  ramarlts  apply  in  part  also  lo  another  condition 
in  which  greater  difficulty  in  diaguosi-i  is  likely  to  arise,  vie.  ;  when 
a  considerablt<  edusion  is  siniultaneoiisly  present  in  the  left  pleura 
and  tliL-  pericurdiuin,  as  under  ^uch  circumi^tances  neither  pleural 
nor  pericardial  friction  sounds  are  generally  audible. 

Vt'i'v  ofti'ii  tlie  pleural  eft'uaion  is  recognised  and  the  fluid 
h  mtbtlrawn,  but  the  anticipated  ri'lit-f  to  the  sympionis  does  not 
occur,  and  tho  cardiac  impulse  dots  not  return  to  its  normal  poKi- 
tiun :  it  may,  indeed,  nut  be  possible  to  localise  it,  and  if  this  be 
the  case  Huspiciou  should  be  aroused. 

The  diagno.sis  of  n  pleural  effusion  at  the  right  Uase  from  various 
conditions  of  the  perituuetiiu  aiid  abdominal  viscera  is  considered  on 
pages  177  and  -17H. 

I)IAGN(tSlS   OF   THK    NVrUUK    OF   THy.   FLUID 

The  nature  of  the  ihiid  tun  only  lie  absolutely  determined  by 
an  exploratory  punctiue;  theix-  are,  however,  certain  syniptoiiiS 
and  sijjns  which  »iipf;est,  althou^'h  lliey  do  not  prove,  that  it  is 
purideul.  ENpioratory  puncliti-e,  if  proper  precautions  arc  taken, 
is  free  from  risk  and  is  a  uiettiod  of  diognosis  now  so  generally 
eiuployed  thiit  a  detailed  di.>icuselon  of  tliis  <piestion  is  hardly 
nf-'cessnry.  In  the  accompanying  table  (p.  571)  tlie  clinical  features 
iif  typical  cases  of  jiurulenl  and  sero-fibrinous  pleurisy  are  stated, 
but  It  IS  iitiportiiui  to  reiiieuiber  that  tn  some  cases  of  eni- 
pyeitia  all  or  nearly  all  the  dltlVrentiating  sljjna  here  given  may  be 
wanting. 

I'HOC.NOSIS 

The  proffuosi:!  id  eliielly  iiitbieJUed  by  ihe  nature  of  the  exciting 
causi'.  the  ujjo  of  the  patient,  the  presem-e  of  complications  and  the 
umoiiiit  juid  chfiracter  of  the  effusion. 

The  naturu  of  the  excitbiK  u-ause  has  a  ujost  important  bearing 
nn  prognosis,  as  it.  to  a  great  extent,  determines  the  character  of 
(he  efl'iision  and  the  oicurrence  of  complicntiona.  Tlie  mortality  of 
pleurisy  associated  with  :^epticii-mia,  particularly  in  the  jnierperal 
stiitr,  and  chiriiif;  an  attack  nf  scarlet  fever,  is  relatively  high,  as 
the  effusion  is  then  usually  purulent,  and  is  often  accompaiiiod  by 
in-i'icarditis  and  peritonitis.  Cases  in  whieli  the  efTusion  is  putrid,  , 
the  exciting  eause  being  gaiigreue  of  the  lung  or  pleura,  are  also 
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(jxtreiuel)'  iiiifiivoiimMb.  The  iiiiluenceof  the  varKittN  micro-organ- 
isms, whjcli  may  be  the  iiiiiiitdinte  cause  of  the  iuflaitmiatiun,  haii 
been  already  eonHidored  in  diEt^nssing  the  etiology  of  tlic  disease. 

DiFFEKESTIAL    DiAU.NOHIb   OK    Pl'KULENT   AND    SkHO- 

i'lUBiNoua  Kffubion 


- 

Pnralwt                   1                B«n>-flt)f1iKN» 

Act. 

Common  in  children.                More  oonimua  [n  adalU. 

Uo<le  of  origin. 

I'ucuniijcuccUH  or    slrepto-     Cotiiinon      in      tubercular 
cut'tfii'     inff^ctinn.      Ltss          plcuriajr. 
cmnmon    in     tubercalar 
pleurii-j-.                                 1 

Earlj*  Kjinptonm    maj   b«     Earl;   syiDptoniii    maf  Im 

'  Pncuiiioiik'  ■  ij-pt  of  on-et 
ill    piifuruui-ucirus    infec- 
tion.                                       1 

Eniaciitiiiin.                              The^f;  >ymptontMaro  usually 

I'r'iFime  pcr-piratiuti.                    nb-<tut. 

Iti-|U'ali-il  ri|{in'»<. 

Ffltrilc  urine. 

Iiitri'ik'iji;,-   anririiiii,  ■>al1iiw 

PruxtrulJui]   1     .        ... 
Delirimu       1    '"•^'''^' 

Uoda  of  ODKt. 
Tiiktot  syaiptunig. 

1  Cbaractcr        of 
pjrcxia. 

III    I'lirly   sLttp-;j    ttipri'    U     I-Vvk  ilruUni-s  in  fmni  7-21 

HotbitiK  tjiiical.                        liavs  ai<  a  rult.-. 
Ill      later     st#(ies     markeil      Cnsiw  ihmj  wt-ur. 
'hei-tii:*  t>p«  i--«  mmmoii.     '  Uectic  '    type    often    oh- 
senc'il      in       tiibiTtidHr 
Pj-rexiu  may  In-  lllJ^pnt.                 caHeit,    an<l    m.iy    pft^iit 

for  luufj  pcriofb. 

Ltuooajtoiis.  Pretfeni. 


Local  ohanttes. 


Fluctuation  in  tnt^rnpace'^. 

Pnilltili;;, 

I'iil>sali>iii. 

(Kik'niu  (j|  cUtsl  vi-all. 

Kupture  i>(  Hac. 


Absarptttir- 


Hm'i!,  liiit may <Hi?iir.    Ocia- 
f>iunal1y      .tlj*er\eti      in 

pill -III  iiiH-iirr  n't      I'tlNiCH     ill 
children. 


Ucncrxlly  ab>>ent. 

Keldnm  olsKetved. 

Very  [itn-. 

Vi'ry  rare. 

May  tH-rur,  tint  i»  rare. 

Uajr  occur,  but  ii  rare. 

Ciimmon. 

l-'cirtiiGd  holid  clcmcnUi  may 

loiiv  remain  unnl^orlwd. 


In  Bero-fibrmous  plpuiisy  the  conipUcations  nicst  to  be  feared 
are  doiihle  eft'uRioii  niid  ptiitanlitia.     Pleurisy  secondary  to  pneu- 
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iiionia  and  associtttcd  with  extensive  efTiidion  in  a  grave  condition, 

owing  partly  to  the  fact  that  the  presence  of  the  fluid  ia  ver)' 
likely  to  be  overlnakvul. 

TIk'  aitioniit  of  tlie  eft'usion  certainly  i^xereises  aonie  iiiHiiencf 
on  prognosis,  although  absoriition  nmy  be  as  rapid  and  recovery  as 
complete  with  a  hirKt!  as  with  a  iiiodL'rat^  quantity.  As  a  rule, 
recovery  is  likely  to  be  W^s  cotuplett*  the  longer  the  etTiision  19 
present. 

In  cliildren  and  young  jiJults^,  acutu,  primary',  uncomplicated 
plonrisy,  with  sero-Ulmnous  t.-xudation,  rarely  terminates  fatally. 
In  the  great  majority  of  such  cases  the  ertasion  ia  absorbed,  and 
recovery  take^t  pluc-e  within  a  (fvi  week:},  although  the  general 
health  muy  rciiinlu  impaired  for  a  itiDicb  longer  period.  The 
mortitlity  is  proliahly  not  iimeh  more  than  2  per  cent.  In  a  few 
castas  a  more  pmlongwl  ilhiesa  results,  but  even  then  a  change  to 
Uie  chronic  type  is  seldom  observed.  Tht-  probability  of  tuljerele 
being  present  in  many  of  the  case-i  in  young  adults  must  lie 
borne  in  mind  hi  fiireca-tting  the  future  of  the  patient.  With 
a'.IvatiL-ed  age.  when  however  serous  elfusion  ia  not  common,  the 
prognonis  is  not  ?o  favourable. 

I'nrtdeut  pleiirifiy  is  characteriserl  by  a  much  higher  rate  of 
uiorlality,  but  tliii^  is  gradually  being  reduced  by  earlier  diagnosis 
and  improved  inetlioda  of  treatment.  In  (.hildren  the  prognosis  is 
an  a  rule  favoiuLiltk' ;  thiK  i«  shown  by  the  fact  that  of  fifty  i-aaes 
re/L-rreil  to  hy  |)r.  tloodhart  '  recovery  was  {-omplete  in  forty-two. 
whilst  in  three  ti  sinus  renniineil,  nml  only  fivi- ended  fatally.  Of  the 
fatal  ca.ses.  one  was  com  plicated  hy  suppnnuive  pericarditis,  in  one 
theenipyftiiii  was<lonble,  another  was  due  to  the  presence  of  a  foixdgu 
body  in  tljc  broncbusand  aseptic  pnemnonia;  in  a  fourth  the  disease 
had  hirftcd  eigbtfen  iiiontb.s  anil  had  probably  been  overJooked,  as  a 
large  collection  of  pus  was  prewent  031  aJmisHion  to  hospital ;  the 
tiflh  L-aee,  wliilst  progressing  favourably,  actjuired  measles  and  died 
from  broncho  [Jiieumonia.  The  causes  of  deatli  in  these  cases,  ■with 
the  e\i.'eption  of  t)ie  one  la»^t  mentioned,  which  may  be  excluded 
from  con  si  lie  rat  ion.  iHiisirale  some  of  the  conditions  which  iu- 
rtuence  the  proj^nosis  in  empyema.  'I'hif;.  indeed,  greatly  depends 
upon  two  facttirs — early  recognition  and  the  innueihale  adoption  of 
proper  surgical  trcaimeiit. 

■niKATMKNT 

II  i^  liardly  Ufcessiiry  tu  state  tliat  a  patient  with  acute  pleurisy 
mui:it  rest  in  bed,  Ijut  it  may  be  uell  to  point  out  that  if  effusion 
occurs  hit!  shoidii  be  kept  there  mitil  absorption,  at  any  rat©  of  the 
fluiil  part  of  the  e\udation,  i-t  completed. 

The  fir-it  indication  is  to  relieve  the  pain  in  the  side.  If  this  is 
very  severe,  four  or  mx  lect-ho-i  may  beapplu-il  over  the  spot,  iinlft!tf 
the  age  or  general  condition  of  the  patient  renders  their  u* 

'  t/isetists  vj  ChtUtrai,  p.  3Btf. 
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advisable.  In  cliildixtn  or  oM  people  mni  in  weakly  subjects  they 
shonld  not  be  employL'd.  Hot  linscBd  meal  ponltictis  or  hot 
fomentations  spriukltil  witb  laudanum,  frequently  reiiewetl,  uauiiily 
give  great  relief  iind  lire  preferred  by  most  putients  to  an  ice  bag, 
although  we  biive  seen  intense  pidn  diaappoar  quickly  after  tbe 
applicaliou  of  cold. 

A  hypodermic  injectinn  of  luorphia  may  be  given  if  the  j)«in 
is  not  qnickly  relieved  by  local  iipplicntiona.  In  diaphragintitic 
pleurisy  the  piiin  and  general  di»tre^h  ure  often  severe  ami  the  iinti 
of  morjihift  is  mare  frequently  necesairy  tbjm  in  ordinury  cuses. 

The  application  of  blister;^  in  this  stage  is  nirely  lidvit^ablei  but 
tbe  objection  does  not  upply  to  the  use  of  a.  luusliird  leaf  or  Ji 
mascard  and  linseed  poultin^.  Leeches  «re  generally  more  effiwicious 
than  cupping  in  tbe  relief  of  pahi. 

IE  cough  U  severe  jind  iiggniVHtes  the  piiiit,  n  linptus  containing 
morphia  ov  codeia  may  lie  given,  unless,  as  is  ntrely  the  case, 
extensive  bronchitis  is  nlsti  present.  Tbe  udnilnistnition  nf  anti- 
pyretic driifis,  solely  with  thf  object  of  reducing  the  temfienitnre,  ix 
rarely  ad\isiible  and  usmdly  Iiitrnifui.  If  therL-  i^  high  fever  it  is, 
as  a  rule,  lietter  to  control  it  by  sponging  the  Kiirfaee  of  the  brxiy 
for  from  ten  to  fifteen  minutes  iit  it  time,  witb  water  nt  a  teniijeni- 
ture  of  80"  V.  This  may  te  repealed  us  often  as  tbe  condition 
returns.  In  ciises  of  a  mild  type,  when  n  slight  chill  i-^  followed  by 
a  fltitch,  nither  than  uitciisu  pain  in  tbe  side,  a  broad  band  ol 
strapping  Hpphed  from  the  sjiine  to  the  sternurji  mny  sullice  to  give 
relief  by  limiting  the  nioTenipiit  of  ihe  uffected  side.  Jf  with 
this  a  mixture  cnnttiining  fifteen  grains  of  InaLrljonate  of  potassium 
and  of  salicylate  of  sudiuin  i^  given  every  three  hours,  until  four  or 
si\  doses  have  been  tiiken.  sweating  is  often  produced  and  the  fever 
disappeais.  Thcue  are.  however,  casL-a  of  h)cah.sed  inflammation 
with  fibrinous  exudatioJi,  and  a  similar  result  m  not  (.0  be  antici- 
pated when  the  on^^rt  of  tin*  attack  is  accom[iaTiied  by  severe 
HyiuptouiH.  In  cases  of  a  more  .severe  type  it  is  well  to  give  al  first 
a  sskline  mixture  containing  citrate  of  jiotassium  and  acetate  of  am- 
monium, in  order  to  promote  the  action  of  tlie  skin  and  kidneys. 
The  bowels  should  be  freely  opened,  saline  purgatives  such  as  sul- 
phate of  magneniLnn  or  sodium  being  the  most  suitable  agents  f 01- 
tbia  purpose.  At  a  later  period,  intlidL-  nf  potassium  (gr.  iijj  or  s<iuJUs 
may  be  added  to  a  saline  mixtiue. 

Tbe  HiJiount  of  effusion  ln-ing  lUMdmiti-,  this  tn-atmenl  tnay  be 
continued  for  ten  days  nr  a  fnrtnigbt  ;  if  then,  or  at  an  earlier 
period,  the  temperatnrt*  falls,  and  the  |>liysiL-al  signs  in<lic-ale  that 
iibsorptJou  is  in  prugress,  syrup  of  the  ii>dide  uf  iron  may  he  given 
in  wjiidiination  with  ihi'  iodidi'  of  pfitassimn.  A  dry  diet,  comljined 
with  the  administratiiin  Iff  brisk  siili]ie  (mlliarlies  iind  dittretirw,  is 
believed  by  some  writers  to  [iroujole  tin-  ah>orpticjn  of  an  effusion. 
Counter-irritation  oxfv  tlu'  site  of  the  effusion  is  useful  at  this 
stage;  ecgunl  parts  of  the  tinelm-e  and  liitiment  tjf  iodine  form  an 
application  of  a  strength  suitable  to  umst  cases,  hut  in  honte 
paticntfi  tbe  skin  is  imusnally  rtu^ceptihle  to  the  ed'ecti^  of  iodine. 
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luid  after  it  has  been  painted  ft  ia-w  times  a  severe  hliAter  may  be 
prodMced.  The  use  of  small  flying  bliHtera  is  preferred  by  some 
l>hyHicianfl. 

After  till'  Huid  iwrtioii  of  th*^  cxiidiitinn  ha-i  Iiwn  ah»orHed  dnl- 
neK>«  nmy  reiiirtiii  ttL  tiit^  ItiLst*  for  houw  time,  owing  Ui  the  presenre 
of  coiLi^'iiUtted  lyiuph  tirnJ  jmrtly  to  the-  iiirompluUr  expansion  of  Ibe 
lung;  if  HO,  thf  loenl  applinition  lihanhl  In-  pontinned.  If  fever  im 
alisent  tht-  ptiticnt  iiiiiy  now  Ije  dllowi-d  to  ^fl  iip,  cunhnement  to 
lit-d  lit  this  period  litin^'  hiuuifiil,  us  it  tt'nds  to  limit  the  free 
fxpjinsion  of  thf  lowpr  part  of  the  chest.  (Ircnt  wive  is  nt-cejifiary 
during  convjiU'sLE'iue,  more  purticiilarly  now  that  the  poR'jJtile 
pwi^ncc  of  tiibt^rcle  in  many  cases  niUHt  hy  adinittiKl,  atid  ah  Innp 
us  any  nioiMd  sigiw  H'lnuin  the  pntient  shoidj  lit-  liepl  undt^r 
metHiciil  supervision,  and  ncn  hp  encouraged  to  think  that  be  has 
recovered. 

The  treatment  of  aciitc  pJeuriny  np  to  the  (whit  thus  fiir  con- 
sidered prewtits  nr>  difficLilty,  and  gives  ris».  to  hiit  little  difference 
of  opinion.  When,  however,  ufter  nn  illnes.s  lusting  from  ten  days 
la  u  fortnight,  a  considerahlt-  ctJusion  is  prewnt  and  thy  pyrexia 
rontinufs,  the  qnesl.ion  tif  pamcentpsifl  arises;  and  it  has  not 
proved  eiisy  to  estiihlisli  rules  for  iitrf  perEnrunince  which  are  either 
geueridly  iiecepled  w  ii|ip]ic'iuhl('  to  all  eases. 

In  the  iihsence  nf  jniy  nrfjent  spuptnnis  and  of  the  signs  of  positive 
1  ntra- till  1  rat ic  pressure  it  is  usually  heUt-r  to  defer  operation  for  a 
few  days  lonjfer.  as  theie  is  hut  htile  daiifjer  in  ti  ciise  of  Hero-fibriooua 
effusion  tif  this  dNrat.icni  that  the  hing  will  not  re-expand  if  ab- 
Horption  neevirs,  and  the  prohubility  nf  the  fluid  reaceuniiilating 
after  fiariiCi-ntrsis  is  eeitninly  greater  if  the  operation  is  ix-rformed 
during;  the  eontiniumee  of  jiyrexia.  In  the  experience  of  the  writer 
the  miexpcc'U-'d  aljsorjitiuu  of  an  effusion  is  an  event  nf  far  more 
fnipii-nt  iic-cnrrenci-  t)iii.n  its  pii-'-istenco  wiien  cmv  by  the  imtunil 
process  appeared  pnilmhle. 

If.  hcnvevcr,  iJiere  1-=  still  no  sign  after  some  days  that  abRorption 
is  taking'  pbu;t?,  or  if  the  fevi-r  having  disapjK'iired — a  considerable 
elfn'^iiin  n-iiunns,  it  is  j,'i'nenilly  lietter  to  withdraw  as  much  of  the 
tinifi  as  will  How  thi-DU^'h  a  sy|ihon  aspirator. 

It  has  frei|ucnily  been  nhsei-^ed  that  the  withdrawal  of  a  com- 
imrntively  snuill  quantity  nf  Hiiirt  is  fnllnwed  by  the  abHorption  of 
the  iiiniiindi'i' ;  this  !■<  |irob.ihly  due  to  the  fact  that  the  lymph 
channels  aiv  upeuetl  uji  by  the  remnvul  of  |iifNsiire. 

Indications  for  paracentesis.  — L'nder  the  following  con- 
ditions pannenlesissliiiitld  be  |ii'rl'ornied, irre.spectiveof  the  duration 
of  the  illness  nr  imy  dtber  c-iretim^tanee  : 

7.  Whi-n  there  iire  sicjns  of  positive  intnithoracic  pressure. 

2,  Wheti  I  he  following  -^yiuplnms  which  usually  accompany  the 
above  cunditiim  are  present — a  sumll  ii  rfi;nlnr  pulse  and  urgent 
dyspun-ij,  palpitaiiiai  on  sli^lit  exertion,  lividity,  or  evidence  of 
engorgement  inid  o  ihnia  <»[  the  opposite  bnig.  These  symptoms 
nmy,  Jiowcvcf,  be  iii'scnt  ui  eases  aeeuni|janied  by  positive  intra- 
thoracic pressure  so  long  as  Ibo  patient  is  lying  ^H-rfectly  still. 
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3.  When  the  tiuid  bas  lie*^n  nsct-rtiiiiief]  to  Ite  pnnilflnt,  its 
roraoviil  is  necesKary  in  nil  iit-iite  vnrias  {vide,  howt^ver,  Pyu- 
pneuiiiothtimx.  p.  (i-ii). 

If  the  puniletit  »atiir«  of  the  eJTiifiinn  is  first  di«coverpd  dnrinfj 
the  nporaLion  of  pararE-nt«>sis.  no  litirni  will  he  done  hy  withilrnwin^ 
IIS  much  of  thf  llnid  a-s  will  How  through  a  svphon  aspirator:  its, 
whilst  tht  fluid  t-ontimu'S  to  escape,  the  >iac  of  tlw^  empyfrna  inn«t 
be  (Uminishing  in  si/.o,  eithsr  tlirou^li  the  uxptmHioii  of  tlie  liinj^  or 
by  the  ttpproxiniiitioii  uf  thu-  walls  of  the*  cavity  :  and  in  cither  case 
toe  ^iihseipK-nc  u  Mitt' rat  ion  of  thf-  i^iie,  aftt-r  th<*  p<Tfnrniiinrp  of  the 
ordinary  operation  for  cnipyeuia,  i-;  fat-ilitMiHli.  If,  howfVfr,  the 
t<flfuHion  is  putrid,  the  opemtlon  nhould  ht  pcrfoniifd  without  any 
delay. 

The  treatment  i)f  oisi's  of  nn-iirnnit  t'tTiisioii,  and  of  thtwe  in 
which  incoinplfte  iil»;orpiion  with  n-trailion  occurs,  ia  couHidcri'd 
iindtT  TnlHTcular  Pli'uriHy  {vide  p.  589)»  iis  many  of  them  are  of 
thai  nature. 

J.  K.  F. 


576  THE    DISEASES  OF  THE   LUNGS 


CHAPTEK   LI 

CHEONIC    PLEURISY 


FAQK 
Cliiiiiiic  plfuriisy  M-it)i  efTiiski'ii      .....         .         .     S1& 

litttcni  plturisy 576 

Cliruilit!  ilrj  i>lii!iiriajf    -  .......     677 

Mode  of  formation  uf  thickeucil  pleura  vnih  retracting  lesio^is    .     u78 

Twa  forms  of  lliis  atfccliuii  &vv  rvcogmsvd.     lu  tbt*  one  there  \n 

Kffusion  prrstnt  ;  in  thf  othfr  tlio  plenrisy  is  '  dry.' 

Chronic  pleurisy  with  effusion.  CaBes  of  this  Idod 
an-,  \vp  iliiiik,  less  coimiiuuly  mtt  wiili  at  the  jux'st'ot  time  tfian 
foiTUcrly.  In  Finnic,  tlio  passiige  from  the  acute-  to  the  dirouic 
starve  ottiu-H  whilst  the  patitnt  is  untitr  ^jhscmtlitm.  Paracenlc^is 
is  |>M'fcjnui{l.  hut  iht'  fl'iiil  rfactumuhitt's  ;  tht  opuratitjn  is  then 
rt'ix'ntod  with  a  h!«*  resnlt  ;  iiml  thi^;  seriufiiKL'  of  events  nifty  recur 
tiiitil  the  liii-si  hiLs  liGt'ii  I'lupLii;*!  unci  has  r^'filletl  half  a  dozen  times 
or  niua'.  tlu'  Ihiid  c■(^n^ilnli^fi  thfonjjhout  of  ii  seruiis  cliarHct<^r.  It 
is  tlu'ii  recufjiii>eci  that  it  i-;  lietter  tu  leave  the  case  alone  so  far  a* 
activi-  tri'atMient  is  poncenied.  The  Huiil  prdbiiMy  reniainjt  iin- 
itbtioi-hed  for  a  lunij  tiiiit.  but  Kiiuluiilly  some  depiet?  of  retraction 
of  the  side  tnkes  plaL-t.  imUtating  that  the  quantity  has  diuiiuished. 
It  may.  however,  renmln  for  yenrs  unchanged,  nni,  ht-yond  souil- 
dyspn<fa  i)n  exertinn.  tht'  iiatieiit  iimy  siitt'er  frura  ffw  or  nn  syni- 
)itDiii>,  jind  may  In*  iihle  to  follow  hi>  otco(iatioii  if  it  in  not  very 
lahoritiiis.  In  somfi  of  these  cases  at  least  it  is  highly  probable 
tliat  tlu-  |iltiiiisv  is  tubi  ri'idii]'. 

'Latent'  pleurisy.  Chi  nine  pleurwy  with  serous  effusiuii 
may  ho  uf  iIil'  variety  Iniowri  jis  '  hitent.'  The  onset  of  the  attack 
may  not  have  benii  iluu'aitirised  by  nny  \ery  iiuirkfd  j*yiiipt«m« — 
not,  at  anj  mle.  by  nny  mi  urgent  ii-.  ki  the  opinion  of  the  patient 
in  reqniiv  luediciil  advito  -or  the  uciUe  symptunin  may  have  been 
of  Hhort  duraliun,  the  early  octinrrtince  of  efl'u>>iot]  giving  relief  from 
paiu. 

As  tho  fluid  iic'cuuiiilatfs  dyspnoa  apjicars,  and  the  patient 
findrt  thiu  he  is  no  lcML.yer  able  to  tonituue  at  work,  and  on 
oxauiiuiitinn  a  lar-je  elTiisioii  is  disccjvtred. 

Close  inquiry  into  the  history  of  these  ea-ses  generally  proves 
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that  the  itln(?ss  has  not  heon  quite  ^^o  freo  from  ssyitintom^  ai>  wutilJ 
appear  fruiti  the  firat  statement  of  the  {mtieiit.  The  patient  is, 
however,  tfcuerally  unawnro  of  the  presence  of  any  ttcrious  diseOMe, 
iind  pain  and  fever  are  absent. 

'  Latent  *  peritonitis  has  uf  hite  been  pnived  by  the  frequent 
perfonnauce  of  iaparotoiuy  to  be  tiibercnilar.  and.  if  it  were  |>oHsiblo 
to  SPG  the  pleura,  it  in  highly  prohabU-  that  in  many  caspK  of  biteiit 
pleurisy  a  like  condition  wonUl  be  found. 

Chibbiii^  of  the  tingers  and  tOL's  is  often  present  in  theBO  cases, 
and  nuiy  l)e  extreme. 

FnraceQtesi.s  should  be  performed,  and  if,  as  is  ustially  the  case, 
the  Huid  is  found  tu  be  '^tilf  ><erous,  as  nmeb  of  it  should  he  with- 
drawn as  will  How  throufih  the  aapiratcr.  If  it«hould  rejicennmliite 
a  second  a^piriLlinn  is  advisutjlc.  In  nearly  all  casea  of  tbi^  Itiiid 
repeated  tapping  is  practiced,  and  no  delinite  stateinent  h  poi^sible 
u  to  the  exact  nmnbor  of  times  it  is  udvisahSe  to  operate.  Hut 
HOoner  or  later  the  opininu  lit  tornied  that  no  further  attempts 
should  be  made  tu  reutovL'  lliu  tluid.  Active  eounter-irritatiuu  may 
then  be  continued,  and  the  treatnietu  directed  to  the  iiuprnvenicnt 
of  the  general  health.  A  reHidenctt  for  a  time  at  a  hi)|;h  altitude 
may  he  tried  in  saitable  casc-s,  and  is  often  followed  by  recovery 
with  re-expansion  of  the  lung. 

If  the  fluid  proves  to  he  purulent,  the  ordinary  operation  for 
empyema  should  be  perfti^niied  at  nnce,  imlesji  there  i^  >:ood  reason 
to  believe  that  the  ca^'  was  originully  one  of  pneumothorax, 
secondary  to  [uihooriary  tuberculosis  {vide  p.  5fl(;). 

Chronic  dry  pleurisy.^lML-ural  adhesions  are  very  com- 
monly fiiimd  uJi  pnst-ijinrtfui  fxamination  when  the  clinical  his- 
tory contains  lUi  record  of  a  previous  atbicilt  of  acute  pleurisy.  It  is 
indeed  rare  to  find  them  L-ntirely  alaeiit  in  adults,  ujihss  tht-  limgs 
are  in  n  condition  of  general  emphyseina.  The  surfaces  may  be 
completely  uuited  nn  both  sidesi  or  on  one  only  ;  more  often  the 
adhesioDs  are  limited  U»  certain  uTi-nn. 

Verj'  GJttenatve  union  of  the  pleural  surfaces  may  be  present, 
though  the  individual  i^  iinconHciouB  of  any  imjiairuient  of 
breathing  power;  and,  be.sides  tliose  a<lbeHL<ins  which  retiutt 
from  acute  plastic  or  sero- fibrinous  pluurisies,  it  is  probal)lL'  that 
others  may  he  produced  by  intlaiimiatory  proeewses  of  a  subacute 
character,  which  are  unacconipatiied  Ijy  obvious  sym[Jtou)M. 

Fine  filamentous  adhesiuns  may  be  unattended  by  any  JiBtinct 
BignR,  luit  any  decidi'd  thickening  of  the  pleura  is  usually  accom- 
panied by  some  degree  of  retraction  with  inspiratory  rece-ssiou  of 
the  interspaces. 

When  there  ia  complete  imicni  over  one  side,  the  signs  present 
depend  Uj  a  grefit  extent  upon  the  nature  of  the  adhesions  and  the 
d^ree  of  thickening  of  the  pleuru.  Tlu-  expansion  in  such  cases 
is  generally  diminished,  iind  inspiration  may  end  abruptly;  the 
breathing  may  be  vesiculiir  in  quality,  but  weak.  Vocal  fremitus 
is  generally  diminishL-d,  but  not  abolished. 

Surgical  proceedings  have  proved  that  it  is  practically  impoasiblo 

I'  i' 
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tu  be  certain  whether  or  ar;  the  mirfuces  of  Cha  pleurft  ure  adherent. 
In  the  courae  of  operations  unfWrtdksn  for  the  drainage  nf  cavities 
in  the  lung;,  after  confidtmt  opiiiionH  had  tieen  expresswl  by  ei- 
perienced  pbysicitms  that  the  pleuntl  surfaces  would  be  loond 
adlieront,  they  have  proved  not  to  hv  ho,  and  it  han  been  necesaai; 
to  atlt€h  them  togetlier  and  wait  for  iniion  to  take  place  before 
proceedinji  to  opt-n  the  cavity. 

The  late  Sir  jVndrew  Clark'  held  very  strongly  that  n  noo- 
taborcalar  dry  |>leiiri.sy  iitigbt  lead  to  gi'eat  thickening  of  ttie- 
membrane,  and  tbiit  the  inflaiiimatory  prottss  uiijrht  invade  the 
hing  and  Induce  libroid  changes  in  it,  a  condition  to  which 
the  tonii  ■  pleurogenic  cirrhosis '  is  now  generally  appbed.  \W  are 
dJBpoKpd  to  doiilit  whether  this  condition  of  the  lung  is  oftien  pro- 
duced in  such  a  manner,  Luit  ^reat  thickenin^r  of  the  pleura  and 
pulnionnry  tibvosis  nre  certninly  frequently  found  in  association. 

In  fig.  7H,  taken  from  a  case  of  subacute  pleurisy,  the  thicken- 
iijR  of  the  inteilobiiliir  fiepta  is  tihown,  and  Nucb  a  condition  is  nut 
infrequently  observed  in  chronic  pneumonia  njiart  from  tubercle 
(vifk  p.  2fi5). 

Cbrciiiic  adhesive'  tiiburcnhir  pleurisy,  of  which  great  tliickeuiug 
of  the  nutnluane  is  the-  most  n miked  feature,  is  described  elsewhere 
irtflf  p.  r.KC). 

Ill  oiises  i)f  \ery  chronic  pulntoiinry  tuberculosis  (the  fibroid 
phthisis;  of  Aiidren*  (.'lark)  the  upper  Inbe  or  tho  whole  lung  may  be 
BUiToiinded  by  a  fibrous  covering  of  ahuost  curtilaginouB  density. 
The  viirioiis  stiij^es  in  lite  runiiatioii  of  this  lesion  are  as  follows; 
Local  diseiis*'  in  the  liuif;  leiid«  to  tlie  formation  of  adhesions 
between  the  surfiiees  uf  the  overlying;  jilpunt  ;  the  Iuur.  carrying 
with  it  the  visceral  pleura  ri-tnicts  in  conseejuence  of  the  fibrous 
changes  taking  phice  witliin  it ;  the  adhesions  are  stretched,  and 
fine  vessels  ciin  he  seen  within  the  fibrous  bands,  and  between 
them  yellow  pcnnis  lluid  is  effused,  which  at  this  stHge  can  be  easily 
sqiiee/.efl  out  aftt-r  section. 

.\s  the  lung  continues  to  retract  the  surfaces  of  the  pleura 
are  '-till  further  separated,  and  at  a  later  period  the  exudatiun 
becotiK'S  piiler  ill  colom-  and  gelatincms  in  consistence,  and  the  fluid 
can  no  longer  be  esjiressed.  (>rf,'iinisininn  of  the  effusion  is  now  in 
profjress,  and  it  is  jri'adinilly  trimsfunned  into  fibrous  tii^sue.  which 
in  process  of  time  fieqnin-s  tho  ilcn.-iity  of  indiarubber  and  later  of 
cartiliij^'t.  A  lung  ihu-'  envdopeii  tan  imly  be  removed  from  the 
chest  with  u  slmrp  knife. 

If  the  lung  is  seen  bifcu<*  this  extreme  stage  is  reached,  it  is 
found  U}  he  niarki'd  with  liue-i  of  yf|](»w  fat,  which  corre'^pond  to 
the  ribji  and  not,  iis  WDuld  iifipiur  at  (ir^t  sight,  to  the  iutersiwces. 
The  rpsislnnci'  nf  thr  ribs  tn  the  rctnictinfi  force  e\ercise<l  by  the 
fibrous  tissue  in  the  ilisetised  lung  being  greater  than  that  of  the 
interspaces,  fat  is  depo-^Ucd  beneath  the  former  in  order  to  fill  up 

'  Vidt  LtiuiUifiH  J^-ctiins.  UdjbI  Colt.  Phys,  1665. 
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tbe  amee  which  would  otUcrwise  be  left,  imd  thia  is  ut  a  tuibscgueot 
perioa  replaced  by  fibrous  tisfine. 

WheiifVer  a  retracting  lesion  is  present  in  the  lung,  and  ia 
situiited  sufficiently  neiir  Lu  the  aurEuee,  one  ar  other  of  two  uvt-nte 
always  happens  -either  the  pleura  becomes  thickened  in  the  manner 
juat  described,  or  emphysemntunif  bbllie  are  formed  on  the  surface 


Viii.  IHS.-  Buiiwivo  Thickkmmi  hi-  thik  Flki'ba  KBt-aNDAnv  To 

of  the  lun-;.  If  tht-r*.'  Is  no  \m\K  IIssul-  hn'twi-cn  the  retrnt-trnp 
lesioai  imd  tht'  pleunt  crpiil'lt.'  u[  underf^'iiing  distention,  thL'  fnriuei 
change  occurs  ;  if  there  is.  tht*  hitler  lif-^ifni  is  produced, 

Thia,  iind  lutt  a  prolifenitivL'  chiinHc  in  tho  stToiis  ruf'iuhranf, 
we  believe  lu  be  the  uiode  of  production  nf  the  extruuic  thitktiiiiig 
of  the  pleiiia  iibservcd  in  (.'hiitnic  cases  of  puhiioniLr-y  tubcrcuiosis, 
and  in  the  mjijority  of  casea  nf  non-tubcrciihtr  cirrhoMlfl  of  the  lung. 


J.  K.  F. 
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Etiology. — The  visciTHl  lnyfr  iif  l\w  [iltMira  is  gonemlly 
infwU'd  iitlii.r  lliroii^rlj  tbt-  suli-plciiral  l^uniliittic.'*  nr  from  thf 
hrutithitil  or  Lni(ln'iil  lyiii|»h  j'liinds.  The  virii,^  may  reat-h  the 
parit'liil  InyiT  fimn  thu  piTvicnl,  vertcliral,  or  lucdiiLslinal  glands,  or 
thfoiigli  thf  (iiapbragm  ft-oni  Lh(-  lyiiiphatiL-H  of  tbc  [n*ritnnt'iim. 

Till  luiLf;  i-i  nil  Amlit  thf  mu-^t  toniitinii  sourc-t*  of  infeL-tion,  but 
liii'  |ik'iirihy  wliif;li  (iccompftni<'s  piilmoimry  tiilM-rctdosis  and  leads 
to  thi' format ioiMjf  the  ndlic-<iiiris  winch  are  rarely  absent  in  that 
disease  is,  in  only  n  small  ]irri|)iirtiun  o£  casts,  priived  post-mortem 
to  hur<'  lieoii  tiilKTciiliir.  It  may  he  of  that  nature,  but  if  the 
presfiifc  of  iiiilinrj  or  cKseoiw  tiiherde."  in  the  [ilcnirfi  is  roquirc-d  in 
proof  of  the  fact,  tlnL'  evideiiec  is  dcffctivf  in  thti  ^rfat  majority  of 
case.'i.  In  niimy  cases  it  is  ci-rtjitnly  impos-sibie  tn  dL'iiionstmk-  tbeir 
preswritp,  and  the  pleiu'isy  may  arise  from  inf<'ctioi3  by  asROciated 
or^ptnisnis,  wbicli  ptin  dt-ceiis  froiu  areas  of  intJammation  near  thy 
Kurfiif^e  of  thf  liuifj.  We  do  not,  liowfVCT,  rcgiird  this  riucstion  as 
dt'cidt'd,  anil  are  of  opiuion  thai  if  more  eiirefiil  xearch  were  made. 
l■^'petially  in  the  intc-rlnhar  sr pla  [liih-  p.  5-M},  the  pleurisy  tonld  be 
prnvfd  to  liavc  been  due  to  tulierciihn-  infection  in  a  much  larger 
fjropiiitinn  of  fiises  than  it  is  at  present. 

Clinical  types.— In  cousiflerJng  the  etiology  of  pleurisy  the 
qUB-'ition  of  thtJ  po-ssiblt;   tubercular   origin    nf  cftsas   occurring  in 
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uppartntly  Lealthy  individualw  frt^t  from  inherited  tc^ndeiicy  t[j 
iuijfreiUo«i!<,  and  murkt^d  liy  uii  Bcutc  ousot  with  sevtrc  pain  in 
th«  aidp,  pyrexia,  cough,  and  nccasionitlly  rigors  and  jittrihutrd  tti 
a  chill,  hH.s  been  diMcnMsed,  and  ihe  ojjinion  wan  expresHcd  that  a  ccin- 
aiderablt  proportion  of  such  CHsesart-  of  thiit  Dftture.  It  i^  therefore 
nnnecpiwary  to  considpr  in  dt'tftil  thp  symptoms  and  physical  signs 
by  which  they  are  uceoiupHuied.  as,  if  this  view  is  correct,  they  muHl 
obviously  \m-  Ui  a  ^reat  extent  siinilur  to  those  already  described  in 
the  chftpt<?r  on  Acute  Pleurisy. 

In  itddilion  to  the  type  of  the  disease,  in  which  the  exudation  \s 
Qsually  st'ro-fibri]ious  hut  occiisionftlly  punik'nt,  there  tire  others 
marked  by  a  Bubacute  or  insidioiH  nuxle  nf  onset  and  >i  chronic 
course,  the  exudation  beiii^;  e'ither  fibrinous  aiul  subsequently 
either  gelatinous,  sago-like  or  ciuseous,  or  presenting  the  characters 
just  mentioned. 

They  have  been  most  iibly  dill'erentiated  by  OnltT,'  and  wo  are 
iodebttKl  to  him  for  the  cliLSj^ihciUicn  here  adopted  : 

1.  Acute  tnhercubir  pleurisy. 

2.  Subacute  and  chronic  tubprcular  pleurisy. 
8.  Geutral  serous  niembniiie  tuberculosis. 


1.  ACUTE  TCBERCULAR  PLKURISY 

This  TDiiy  be  suiuli\i(le<l  into 

(a)  Cases  in  which  the  onset  is  acute,  but  the 
vubsequent  course  of  the  disease  chronio. 

The  follouiui^' eiLse  i>  de^cribt'd  by  Li'Uioine  : - 

A  soldier  WHS  admitted  to  hospital  .liiniiiiry  ^H.  181)2.  He  had 
lost  a  brother  fmtii  puliiioTuiiy  lubercubiBis.  The  patient  hml  never 
bc*'n  ill,  ami  pn'senled  all  the  appeariinces  of  an  exceptionnlly 
vigorous  constitution. 

On  .lanuary  16  he  was  seized  with  iiiodenitely  severe  pain  in 
the  right  nide,  jind  coiupliiined  of  eongh  niid  Iosm  of  aiipetite.  He 
continued  on  duty  until  -Innuary  '21,  ■with  altnnuttions  uf  improve- 
ment and  relapFC. 

On  admission  a  liirKe  effusion  wiis  present  on  the  right  side. 
Aspiration  was  ptTfonned.  und  11.  litre  of  clear  Ihiid  withdniwii. 
Pyrexia,  eonr.inued  up  to  Jlarrh  IH,  the  tenipeittlun*  ran^,'ing 
between  100-2''  iiml  Kl.S^.  Kroia  that  date  ti)  April  2^  ^-ver  was 
abi+etit,  but  then-  wa^  11  murkL-d  difFnenee  bctwec-n  the  morning'  and 
evening  temperatures.  Appetitt'  returned,  he  was  Allowed  lu  gel  up, 
and  appeared  on  the  way  In  rccovtry.  allhimgh  sij,'TL'i  of  effusion 
remained.     He  died  -tiiddnily  on  A|jril  7  on  rising  aftir  breakfast. 

On  poat-morteni  examination /JiKJgraiiimGsofsero-fi  la  iiioiisexuda- 
tion  were  fnimd  in  the  rijfht  jjb'iira.  Tin-  wtinle  t<iirfnce  of  the  mfim- 
brane  was  covered  with  miliary  granulKtiaus,  ttud  at  the  a|)ex  of  the 

'   Shattuef:  J.eclurroH  Tnlxmitou.^  J'Uuriny,  WXd. 
■  ItuiUt.  iha  Ildp.  lU  I'ltria,  iByS.  p.  25fl. 
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cavity  thero  wore  soiuq  caseous  nodules  the  size  of  peu-  Ktilian 
tubercles  were  aIro  present  in  thh  lung,  and  two  bronchial  gliLuJs 
v/ans  caB£H)u«. 

lu  this  cast-  the  fattil  termiuatiuu  froiu  syncope  umy  He  regarded 
fthnost  as  nn  iicciAimt.  Had  tliB  patient  lived  it  is  extremely  i)ru- 
lialjle  tluit  the  ili&fHH'e  would  Imve  followfd  the  diruiiic  course  often 
obacrved  lit  sutb  casea,  vix. ;  reptatud  rccuii'euCL'  after  tapping, 
follciwed  (iventiially  by  itcovery,  and  subsoqiiently  by  tbo  develop- 
nient  or  ext«iiisiou  of  ]>ulinoiiary  tubereuluats.  It  will  be  observed 
that  a  largt  quantity  of  fluid  was  presiiut  in  tin?  pleural  cavity,  and 
that  the  lung  vni'<  iilrcndy  iTifoeteil. 

{hj  Terminal  acute  tubercular  pleupisy. — Tbe  affec- 
tion may  occur  at  the  end  of  a  variety  of  climtiic  dtseases,  such  as 
chrwiiic  endocarditis,  cifrhosis  of  the  livi'i%  chronic  Driyht's  disease, 
general  arteno-sclerosis.  mni  others. 

In  Hume  of  thi-ge  caucs  nbt!{)k;tu  liib(;rde  ia  present  in  the  lungs, 
in  otbcr^i  thf  infection  of  the  serous  lutntbrane  is  priniaiy.  The 
tvue  nature  c»f  the  condition  i.s  rnrfly  recognised  during  life.  The 
I'xudatictii  limy  be  fibrinous,  sfTo-tibiinous,  ha^morrbagic,  or 
caseuus, 

Thf  following  ctixes  illustrntt'  this  type  of  tnlK-rcuIar  plenrisy  : 
Case  II.-  Mary  O.,  ret.   ^!<;,  adiuitttd  tu  Bromptou   Uuspitid 
OctobLT  2H,  IHHH  ;  died  July  11,  lHH-1. 

Family  history  of  tubi-rculosis  on  tbt-  ftither's  sirl^. 
Patient  baJ  had  a  rnuf^h  in  ihi-  winter  for  eight  years. 
Four  ytarn  ii^tj  sht  t^iift'LTL-d  from  n  severe  attuek  of  acute  rheu- 
matism. Till'  carfiiat  atl'ection  ilatpdfroin  this  period.  Cough  bad 
been  worst'  for  thf  hiat  .-*i\  uionths,  and  of  lati-  thf  patient  hud 
uutii'cd  iHileum  of  tliL'  face  and  unkle^i,  and  th«  urinu-  had  been 
titcanty. 

Oil  udniiaaion  thcrt^  were  signs  of  great  enlargement  of  the 
heart,  iind  of  n-jimffitutimi  at  Imth  luitnil  and  triuuspid  oritices ; 
then-  was  also  aaciti.'s,  ami  thf  liver  ivas  enlarged.  The  urine  con- 
tained }  albmiitui,  Ifiirin;,'  her  stay  in  hospital  paracentesis  ftbdu- 
uiLiiiH  was  tJirfonueil  Juuri-  ihan  twenty  tinute. 

AirUips}/.-  HenLTtil  hciu  aLlbesiun  of  surfuci'«  of  pericardium. 
Heart  greatly  i-nlarged  (IH,^  oz.).  Mitral  and  tricuspid  orifices 
much  dilated.  Fibroid  patcL  (Ui  inner  wall  of  left  \eutricle,  ante- 
mortem  eloi  adherent  to  it ;  ntheromatons  patches  on  mitral  valve. 
Four  (juurts  o(  pule  yellow  Heruni  in  peritoneal  cavity.  No  tubercle 
present.     Lirer  (4  lbs.)  lypit-nlly  '  nutmeg  ;  '  kidneys  gr'Lunlar. 

lioih  lungs  adliereni  to  perit-ardiuui.  Left  pleura  contained 
about  one  pint  of  ebar  serous  Huiil.  liecent  lymph  on  pleura  and 
loihiiry  tubercles,  als-u  on  llu-  parietal  pericardium  between  the 
left,  Inn^  and  the  heart.  Two  or  three  firm  caseous  nodules  iuesch 
luUK.  with  few  recent  milmry  hilierch-s  araund. 

litoiichiftl  and  uiediiistiijul  ^dand»  contained  ca^eouB  nodules 
and  miliary  tiibtrohs. 

Case  III.  .Norah  M.,  itl.  ix.  iidmitted  into  the  lirampton 
KoepiLul  November  '^H,  IH^H  ;  died  March  1-^.  WM. 
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No  hifitory  of  tubfirtiilar  disease'  in  the  family.  In  18'Jil  fibci 
had  rheumatic  fever^  followed  by  a.  rflapse.  She  has  liaJ  a  cough 
in  the  winter  for  an  indeHiiiw-  period.  Llcaltli  has  gradually  failed 
for  the  lft»t  ten  weeltiK.  Fivit  weeks  before  admission  abtihadhiL>mo> 
ptysia  (one  teaHpoonfid).  No  advcnUtioiH  ^oitud^  wtru  auUiblc  iii 
Che  lungs  on  atluiission,  but  ihv  breath  aoiiiuU  v^vn-  bronchial  ni 
the  right  apes.  Crepitant  nilea  subseciuently  appeared  in  the  right 
supra 'iipi  110 ue)  foi-isa.  Tbc  tem^jcrature  vtus  norinal  or  sub-noriiial 
until  February  25,  when  cnnliniiniis  pyrexia  devolopi-d  (IW^- 
102^  F.).  and  Higua  of  lueningitiH. 

Aitt^tpsif. — Heart:  left  veutriclo  bypertrophJed,  Hght  dilated: 
innrkecl  BtenoBis  of  loitral  orificti,  and  great  thiebeninf;  of  both  Maps 
of  the  valve  and  of  the  cburdie  leiiditui*  ;  tlit^  latter  matted  tof^'otber 
at  their  inst-rtioiis.  Left  aunck'  diialed,  Aortic  cusps  tbickeued. 
Kight  pleura  :  visieral  layer  c'overin;^  ri^jlit  u[jper  ami  middle 
lobes  densely  infiltrated  with  miliiiry  ;'raniilations,  which  were  also 
present  in  the  intevbibar  (i.sHuren.  About  ten  ounces  of  clear  ihiid 
in  cavity.  Palebeti  and  flakes  of  lympb  on  pleura.,  cbietly  over  site 
of  tnbercular  inHltration.     Nn  ailhesions. 

Miliary  tubereies  in  right  upper  Icjbe  and  a  ^inall  caseous  focus 
undergoiiJK  softening  ;  none  in  left  lung. 

Raaic  meningitis,  probably  inhercnlar.  TuWrcular  ulcer  at 
lower  fnd  of  ileuuu 

Case  lY.  Henrietta  B.,  hi.  HG,  admitted  into  Bronipton 
Hospital  OetoliiT  -l-l.  IHUI ;  dii-il  hecvmher  iJO.  1HH4. 

Family  hi.«toi"y  of  rbeiimatiHiu,  none  of  tubercnlcjHis.  Patient 
has  twice  had  aeute  rbeinuatisni,  the  last  tiiiK-  three  yenrti  ago. 

For  the  lost  year  haw  suffered  from  coii','h,  which  hiiB  been  worse 
for  tlie  tbree  mouths  preceding  aiiini.-^htitJii.  Oyspnua  for  two 
months,  and  pain  iti  the  right  side.  Three  mimth^tago  bad  hii-mo- 
ptysiK  ;  the  blond  looked  like  '  hmips  of  llesh.' 

On  October  2^,  parai;eiiteHi3  :  K.^  pints  of  HennHlhud  withdrawii 
from  right  cheat.  On  the  following  day  the  patient  had  a  rigor 
and  sweated  profusely,  and  the  evening  temperature  rose  to  lOI^. 
Pyrexia  was  subsecjiiently  (rontinaouH. 

On  Novetnber  14  a  free  incision  waa  mado  in  the  right  pitmra 
between  eighth  and  ninth  ribs  in  Hxilbijand  '>.^  pints  of  fartid  pu^i 
evacuated.     The  temperature  then  frdi  suddenly  to  S>7'H. 

On  December  HI  the  jisirulent  di.'^^jhargo  was  found  to  contain 
'myriads'  of  tubercle  bacilli.  'Ihronibosis  of  the  veins  of  the 
lower  extremity  wa*;  thi-n  prei^ent. 

,!a^j/My.--Heart  (H  oz.t  small.  Aortic  cusps  greatly  tbickfjned 
and  puckered,  but  compeieut  tu  water  test ;  mitral  valve  thickened  ; 
ventricular  walls  thin. 

Hight  f)leiira  syfjimetrically  and  universally  thickened,  lined 
throughout  with  thick  greyish  yellow  layer  of  pna;  nn  fluid  in  cavity. 

Interlobar  septa  thickened,  and  contaititd  softening  caseous 
tuaterial  which  cumumtucated  through  a  ^Jtnatl  opening  with  tbe 
cavity  of  the  pleura  ;  no  appearance  of  an  old  pneumothorax.  No 
communication  with  suhjanent  lung,  which  appeared  to  be  healthy. 
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Hight  lung  cuntaiiieil  patches  of  piginenled  iibroid  indiiratiou 
enclDsiug  caeeous  DoduHe^,  aome  of  which  wero  SDftcuiiig  in  iXw 
centre,  othE^rs  dry  and  rnortary.  Similar  nodules  and  Kome  receot 
miliary  tubercles  in  the  left  lung. 

{Note  by  Dr.  Percy  KuhL— 'it  seeius  possible  that  aft«r  the  first 
puncture  of  the  chest  the  ctLseons  matter  in  the  interlobar  septum 
tidftenud  and  efl'ected  u  co]iimuni(.-iition  with  the  pleurul  cavity. 
There  may,  on  the  other  hand,  have  been  a  eomiiiunicatiou  with  the 
Inng,  which  siibspijuontly  cloand  )ip.') 

(( I  Acute  purulent  tubercular  pleurisy. — Pnnilcnl 
pleiiriBy  of  UiUrfuliir  origin  Ih  mrtly  uitt  with.  The  dineiisc  is 
ii.sntilly  innidiniis  in  nnsir't  nnd  chronic  in  it«  course,  but  cu>es  ocoa- 
sionnliy  ncnir  in  which  ihf  iUn^ss  (.niuinencen  with  a  rv^nr  nod 
iit'vere  piiin  in  thu  side,  runs  iin  ao-nte  courae,  and  is  chfimcterised 
throughout  I»y  seveie  RvnipEoiiis.  In  one-  of  the  kind,  described  by 
0>iler,  whieh  terniinaU'd  hitnlly  in  ao  short  a  |>eriod  an  fiv«  weetw, 
exteu»i\e  ulcerations  were  present  throughout  tlie  right  pleura  with 
pockets  of  pns  htitiveen  tinii  adhusions,  the  inetnbrane  was  generally 
thickened,  greyish-white  in  colour,  and  extensively  infiltrated. 
There  was  an  iicule  nuiiiiry  lubeiculoaia  of  both  lungs  and  of  the 
left  pleura. 


2.  SUBACUTE  AND  fllRONIC  TUnEHCULAB  PLEURISY 

{(t)  With  sero-flbrinous  effusion.— Although,  as  already 

slated,  the  (Hi-ji-I  iiijiy  bf,  jitid  i»ftei]  is,  ncute  in  cases  of  tubercular 
plt'tirisy  with  spro-fibriiious  etfusinii,  nniiiy  caws  are  characterised 
iiy  an  insidious  mode  of  invasion  and  run  n  chronic  cnnrw.  The 
nature  of  the  disease  nniy  in  some  bt  iiiferred,  either  frouj  prenoua 
syHi]it<>nis  pointing  to  the  presence  of  puhnoiniry  tuberculosis,  or 
from  the  constant  renrcnniulatii>n  of  The  fluid  after  pjjracent**!^- 
A  fall)]  tenniniition  is  often  preceded  by  an  acute  illnesi^  due  to  a 
rapid  dissemination  of  iiihi-rcie.  In  othei-y,  after  partial  recovery, 
with  jibsorpfion  of  flic  tliiid  portion  of  the  efl'nsion,  death  occurs  at 
a  later  |>e]ii)d  from  pulriionnry  tuberculosis. 

]i(  a  cunsidfrable  iiiiiifiier  of  cast-s  of  the  latter  disease  t];c  pleura 
bcctiuies  infected  at  soim-  period  of  the  illneas,  and  a  sero -fibrinous 
effusi(ui  fornis ;  bill  in  tho>ie  here  referred  to  the  pleural  lesions  are, 
if  ntil  primary,  nt  any  rutv  for  a  lime  more  prouiiueut,  and.  when 
dctith  occurs,  may  imtw  of  oldn-r  dale  than  the  changes  in  the 
lungs. 

The  following  case  is  an  e sample  of  subacute  tubercular  pleurisy 
with  sero-fibrinous  exudation, 

Ca&e  Y.— Jllanthe  K,.  a-t.  IP,  admitted  to  Brompton  HoijpitHl 
March  1(5;  liicd  May  *-^^^  I''^'-^'- 

There  was  no  Inatiiry  of  tubercular  disease  in  the  faiiuly. 

The  present  illness  bi>gnn  a  nmnth  before  admission,  with 
sovere  pain  in  the  right  side  and  cough ;  the  latter  symptom 
has  continued.     There   has  huen   no  bn'moptysis  emaciation,  or 
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dyspnceii.  On  ntlmission  tbetv  were  si^iis  oi  the  prt'Scnec  of  n  0011- 
rtideraltU-  pffusion  in  the  right  plpiirn.  Varacpntcais  was  (*rfonneil 
on  Mtbix'b  no,  Hiid  (i2  oz.  of  serous  fluid  Wfn-  withdrawn.  The 
operation  was  rt'i)eated  on  May  18,  lUid  18  o?,.  of  blood-stflinwl 
m>nim  renioxod.  Death  occurred  snddcHly  on  May  ^H  fmui  cardiac 
failure, 

Autopsy.— The  left  plenrft  coutnined  20  ok.  of  Berous  fluid; 
the  menihmno  was  Btudded  with  miliary  tubercles,  in  plaeea  aggre- 
gated int<i  large  pulchfft, 

CoHtrtl  and  [larit-titl  inytis  of  right  pleura  gn'Atly  thickt-ntd  and 
covert'd  withaiuindant  irregular  Mia«st'S  of  c«at'nu8  tulnercte;  the  two 
hiyers  wtrt-  adluTcnt  an  fur  us  the  third  ril> ;  frmii  that  poiut  u 
longitudinal  partition  of  lymph  couipli-tfly  divided  the  cavity  intn 
two  sepanite  coinpiLrtnifiitw  ;  it  was  nttacheil  htdow  to  the  diiiphnigni. 
A  fpw  areas  of  rcctnt  yellowiah-grfy  tubercular  pn<-uuicuiia  wcrt? 
present  in  both  lungs,  but  were  ck'sirly  of  later  date  thiili  the  tubercle 
on  the  pleura,  A  few  tubercles  WTre  founri  on  the  surface  of  the 
ppricnrdiuni  and  also  of  the  |)eritoneuni. 

The  following  cnw  i^  an  exa]nple  of  infection  of  the  plt-ura 
occurring  in  the  course  of  iin  ordinary  case  of  chnmic  piilitiouary 
tuberculoais. 

Case  YI.— Robert  M..  at.  J}fl.  brick ninker,  ndtnitted  into  the 
Brompton  Hospital  Au^'UHt  5,  lH!t'2;  died  Septenther  IS,  1H1I2. 

No  family  histary  of  tuberculosis.  Patient  hud  liad  no  serioiin 
illue.sH,  Ijut  had  bi-eji  '  Imiguid  '  since  he  wiis  twi-dty-five  Verifs  old. 
For  the  bit^t  twelve  months  h'-  bad  ^ntb'red  from  cau;^h  anrj  cNpec- 
toratioii;  had  ne^■er  had  hwuioptysis;  lui  dinrrhica.  AftiT  admission 
there  was  coiitiinious  pyrexia,  and  the  phy^^ical  signs  imlitated  a 
rapid  extensimi  of  tlu'  discii?c, 

AutnpfiJj.-  -The  viseeral  and  pnrietul  biyera  of  tin-  light  pleura 
were  itifillnited  with  miliary  lubrtL-leS ;  they  wert-  eKpecioIIy 
numerous  over  the  lower  lobe.  There  was  no  lymph  either 
surroundintj  tlwrn  nr  in  their  neJKhbourhfjOil.  Thert?  were  firm 
ftdhesioiis  over  the  left  pleum. 

Itoth  lungs  were  (-xteiisively  t'xcavnted  and  coiitJiined  ciiseating 
tidH-rclfs.     The  liiryux  jttid  infr-;tines  -ihowed  tiihercilhir  ulceriitioii, 

(/»)  With  purulent  effusion. — Ciist-sof  tuhercnlar  pleurisy 
of  the  subiioute  i»r  ehnmic  ty|iL-,  in  whicb  the  effu'^ion  is  pnrnlent, 
are  of  very  rare  iieeurn-nce,  apart  from  pneuuMithoiax.  rossibly  in 
some  tia-  true  nature  of  the  disease  is  overluoked,  as  iiinst  careful 
inicrnseopical  reseaicb  is  necessary  in  order  to  deleriiiine  the  pre- 
sence of  1nh<'rch'  in  the  thickened  lining'  of  u  chroinc  eu^iveuia. 

The  folliiwing  case  is  inleresting  from  the  fuel  thul  the  pleurisy, 
although  tubt-rcular,  app4'Hred  to  he  connM;ted  with  a  fracture  ci^f 
the  ribs. 

Case  YII.— A  num.  lit.  7tf,  W113  iid]niited  inhi  the  Middlesex 
Hospiial  on  Mjiv  11,  IHHS),  and  die<l  June  l.'i  fnlbnviug. 

Some  tnoTilhs  before  his  death  he  sustained  an  injury  Id  the 
rieht  side  which  resulted  in  a  frncttire  uf  the  seveuth  and  eighth 
ribs. 
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Autoyxif. — Fifty  omicu'S  ul  turbid  fluid,  in  which  many  flakes  of 
lyiii|>h  wert'  floating,  were  present  in  the  right  pk'Uni.  Tht-  pftHetiU 
hiyer  posti'rinrly  and  inloriorly  wns  thickly  stncldipd  with  tul>errl«. 
Theru  wurt  no  tulic-rcular  dcponits  in  the  hmgs.  The  kiducjs  were 
Rraiiuliuv  and  theri*  was  ffeneral  arterio-sclornfiiri  with  hypertrophy 
of  the  left  veiitrit'it. 

[cj  Chronic  adhesive  tubercular  pleurisy. — Slow]} 

snreailhig  rnlMnuluf  infi-ctinn  oi  thi*  pU-unt  ofti/n  U-mla  lo  great 
thic-'lienin^  of  the  membrane,  »nd  this  constituttis  the  distin- 
guishing Itsion  Ni  caws  of  thia  tjjH".  In  woint^.  however,  of  dry 
pkmrisy,  which  lire  prohably  but  nut  cL-rtainly  tiihiTcular,  adhesiuu 
occurs  without  well-marked  signs  of.  thickenint^  of  the  nionihrane 
either  at  the  time  or  snbwqiieutly. 

Tlie  writei-  has  wiitiOied  ciise^  of  dry  plt'iirisy  in  tuljerciilous  sub- 
jects in  whicli  the  afi'ectian  (if  the  pleura  could  be  traced  upwards 
<hiy  by  day,  frnni  ihii'  iiiterapace  to  lumtiier,  until  finally  the  friction 
sminil  wa:*  fOnUble  ovt-r  the  iictnal  summit  of  the  lung;  siibseqiieDtly 
it  disappoareri,  probably  owing  to  adhef^iion  having  taken  place. 
Ptiin  WHS  iibsfint  or  tritliug.  iind  there  was  but  little  fpver  or  other 
si}^s  of  cojif^titutioiial  disturbance. 

Although  strongly  d^s|m^L'd  to  think  that  a  dry  pleurisy  of  this 
l>'|»e  is  geiieriilly  tulii-rcular,  the  alwenet*  of  positive  post-njorteni 
prouf  itnd  the  adniittrd  dillieiilty  in  demunstraliug  tubercles  in  the 
ph'um]  iidbi'sinuB  of  pnlinomiry  tuhc-reiUosis  render  a  decided  state- 
luent  oil  the  f]iit^ation  iinpiossilile, 

Alib^iiigb  }iii-iinarLly  iiioiit  uitirked  itJ  the  pleunt  the  chau^  is 
often  tint  liiiiifed  to  it,  the  other  t^ii-rous  membranes  being  also 
iiivohcd,  and  some  caaea  art-  hardly  distinguiwhable  post-inortetn 
fiDUi  thtise  cif  tlK'gioup  fnllowiny. 

In  sonit' (■;ist-se\trfioelhickiuiiig  til  ki-6  place  without  any  effusion; 
in  (itbtTB  a  small  iiniount  of  either  st-ro-fibrimms  or  curdy  or  cheesy 
evndatioii  is  found,  or  marked  thickeuin.L;  may  be  present  over  the 
npjtei'  piLit  of  tfie  plevirul  sac,  with  eft'iisioii  ul  the  base. 

Ob.-foifte  tubeiTuliir  lesions  are  often  present  in  the  lungs,  and 
ill  some  ciiaes  more  active  tiibcrcular  ]e>ions  are  foimd.  Chronic 
inteistiliiil  li-sionSf  chielly  dm-  to  thit*ki=iiing  of  the  interlobular 
scptd.  may  be  set  up  in  tlie  compressed  lung. 

The  fnllnwing  is  a  t>  pii.'al  ciisc. 

Case  VIJI.  H.  A.,  u-t.  'tH,  a  mason,  admitted  to  Brompton 
HospitJil  Miiy  '1.-.,  IH!W:  died  Jime  •24.  IHUH. 

No  faiiilly  hi^ti.iy  nf  tulnmiliisiis.  No  iUncBS  until  winter  of 
IHill  2,  when  hi-  h.ul  ;in  idtiick  of  bronchitis;  recovery  followed, 
and  hi-i  lu-allb  cniuiiuied  ynod  up  tn  XowtjilnT  IHllii.  Since  then 
fu*  had  sutVereil  fmin  sliortn<'Ss  i>J  bn-ath.  On  December  10  he  bad 
a  se\ere  illness,  of  sitddtu  unset,  In-ginning  with  pain  in  the  right 
side.  On  adnii^ision,  Ihin  and  wi-iik.  Sign>  of  Jluid  (or  growth?) 
in  ri-^'lu  >idi',  but  no  displacement  o£  tlie  cardiac  apex. 

Right  cliiL'st  iisptnitt'd.  (1  oz.  of  bl en )d -stained  Huid  withdmvn. 
'rempenititre  irn-f'obir.  but  usually  normal.  Kose  to  102*  F.  a  week 
before  death,  wliicb  was  [ireeided  by  urgent  dyspiuea. 
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A ulojjs If. —Hiiiht  pleura  iwlherfiil.  extfpl  nt  bn«t',  imd  imich 
thickcitea.  delist*  iiiiil  Hbiotis, espL'eiuUy  over  ditiphm^'inatic  surfiu'L', 
whi^rp  it  iiKwsiirwl  from  ^  to  1  inch  U'tween  the  two  Uycrg.  *  At 
the  hasf  then?  wils  iia  effusion  of  l&o/..(>fblouU8tai]n.'J,  fluid.  CavUy 
Uiifd  with  gfliiiiiioiis  iiiiafriiil.  Where  lliickt-uuig  was  It-ast,  .^inall 
yellow  caat'oms  untliilc-s  present.  AilJHcent  parit-liil  liiyt-r  iif  jieri- 
cardium  and  uuJyr-surfuce  of  dia}>hriiK"'i  liullcd  with  lubtR-leM. 
Tho  diaiihmg-ni  utis  as  hiirii  iis  a  boanl.  llroiic-hlal  and  nifdia- 
stinal  glands  intiltralLHl  with  tubercle.  Old  fibrous  liibercltin  in 
both  limgH. 


3.  OKNKRAL   SEHODS-MEMUKANE   TUBEHCrLOSIS 

An  ac'iito  niilJHry  infwtion  conBnerl  to  tht*  large  Herons  ruck  is  by 
no  means  uncounuun.  the  pleura  tLnd  ppritoueuiu  beinjif  most  often 
associated,  while  the  pericardiiuii  nmy  ewape. 

In  more  nbranic  caiies  /jreal  thicbeiiinf;  nf  the  pleura,  iind  lo  a 
less  extent  of  ibt  pLTittwiL'tini.  occurs,  or  thickenin;;  <if  the  seraus 
mcmbninL-s  may  be  present  with  fibrnid  ti-inisfnnuiiti(Hi  of  tubercle. 

The  writer  had  hitfly  under  \\h  cure  at  the  Hrnntptoii  Hn^pital 
a  c-ai*e  of  general  seruus-merabraEe  tubt-rculosis,  in  which  the  |it'ri- 
cardium  wiia  primarily  Jiivolved  ;  this  was  followi-il  after  some  weeks 
by  double  pleurisy  without  elTusiiiii,  jind  ?ubaeqUif-ntly  by  inflltration 
and  suftenin;;  at  the  left  h\k\  :  tubercle  haciUi  then  appeuii'd  in  tbf 
sputa. 

The  fiillciwinf^'  ciisis  dlustrute  the  lesioTirf  fauud,  and  the 
symptoms  iiud  courae  whic-L  cljaratterise  cuses  of  this  type. 

GlEbSe  IX, — (leorpiiin  M..  jet.  '^'A,  iuhnitted  U)  the  Ltrnmptmi 
Hospital  Jtinuiiry  27.  IHDO;  thed  April  -I'.K 

Father  tind  mutlier  both  died  of  '  L'cuiKebtiori  of  t!ie  lunj^s.' 
The  piitieiit  hiid  pleurisy  two  yenrs  afjo.  for  which  she  diil  nnt  lie 
up.  Coii^h  has  he*-]!  present  ever  .siince.  t>ii  admission  the 
physical  sigup  su^igestt-d  n  clin^^'nosis  of  double  |»kMiral  i-ttusioii.  Oo 
February  ir»  pnriicentcsiK  was  performed  on  the  right  sidf,  but 
no  fluid  wiiH  withdrawn.  Felmmry  17  jjuindice  appeared.  On 
February  27,  ''>*•)  <iz.  of  Kri't^o'-^b-coloured  seiouH  lliiid  were  re- 
moved from  the  left  plcuni.  March  o.—  Ki^hl  jjieina  aspirated, 
but  no  fluid  obtained.  Miirch  17.— Left  pleura  aspirated,  and 
17  oz,  of  hilic-stiiined  lluid  withdrawn.  Jaundice  more  uiarkeil. 
March  ^11.—  Left  pleura  ns[Mrtited  ;  12  oz.  of  njimiue  biU-sLaiiied 
fluid  withdrawn. 

Autvjfs^.  Tubei-culosiw  of  pleura;  pericardium,  and  pwiloucum. 
Old  circunifit-nin-d  tubtrcidosis  of  lunt-'.  C'liseous  brouchiiil  and 
nlt^diaHlinHl  ^'lands. 

lioth  pleura-  adheretit.  The  left  uceujiitd  by  a  lar^'c  empytum 
with  thickem-d  \eI\eTy  lining  on  parieial  surface  ;  the  visceral  layer 
was  thick,  «liii;^jj;y.  and  honeycombed  ;  a  t-iiseous  nodule  was  present 
at  base ;  lunj;  cumplLlely  eollapf-ed ;  fibrous  tubercle  in  butli  upper 
lobes.     Right  pleura  densely  adherent;  great  thickenin;^  at  base. 


588  THK   niSEASES  OK  THK   I.UNOS 

with  deposit  of  lymph  and  tubercle.      Pericardium   everywhere 
lulherent,  much  thickentd  from  t«beroiilftr  deposit. 

't^a.seous  fuci  in  hroncbial  and  mkUiuHtliial  ^'1&iic1h. 

Peritoneum  studdtd  tliroughout  with  mihary  tubercles,  single 
and  in  •i^roiip^,  most  abundant  in  DougJas's  pnnch  and  jielvis,  and 
about  thf  liver. 

Miliary  tubercles  in  liver  and  kidneys. 

Case  X.— Henry  .).  S.,fpt.  ITj,  adnutted  to  lirompton  Hospital 
March  IK,  IKHH;  dit'd  -Tune  10. 

No  history  of  tuberculosis  in  fumily.  I"re*ent  illnesw  bepau  in 
.lanuary  1887.  with  pain  in  the  left  side.  Cough  and  ex|M;ctor&tioQ 
had  been  present  throughout.  Enbir^eTiient  of  abdomen  first 
noticed  two  monihs  before  ndmission.  Un  udmisaion  thero  were  signa 
of  a  lurge  tft'usion  in  the  left  pleura  and  uino  of  ascites.  Paracen- 
tesis was  perfonned  on  Mnrch  2M,  und  10  oji.  of  clear  aeram 
withdmwn  from  the  hfft  pieurii.  MiLrth  2H,  operation  repeated 
jind  ].>  oz.  of  fluid  reiiioved.  Tlie  urine  gradually  diminished  in 
(jnautity,  and  diatb  was  preceded  by  coma. 

Autopsy.-  TulHTL-uloaisot  both  pkuine,  pericardium,  peritonemn, 
corebi-iil  meiiingee,  bungs,  glumU,  Ac.  ;  no  amyloid  dist-ose. 

Tjargt'  SOTous  ettlieinn  in  t-avity  of  left  pleura.  Membrane  frreattj 
thicliem^d  from  caseous  infiltration.  Opaque  subiniliHry  nodules  in 
less  caseous  jjortions.  Ilijfht  pleura  iidhert'jit ;  un  fteparutiou,  sur- 
facew  and  cxudntion  intiltrnteill  with  blnotl,  nnd  showing  whitish 
noduk's  in  groups  ;  t}iick  yellow  area  of  caseation  at  the  lower 
margin. 

Left  lunj^  tompro-^Ked,  tough  iind  airless,  and  containing  greyish 
noduks.     (in-y  gniniiliitions  tlirougbout  right  lung. 

^Surfiioes  of  |iericunliutn  aiUit-renl  iind  much  thickened,  iniil- 
tratt'd  with  caKCjiting  tracts  and  nodules. 

GoneriLl  tubcixitlnsi.s  of  peritoneum,  but  moat  marked  on 
diiipbnignL, 

lirotichial  gtmids  firm,  dense  ami  caseous,  and  probably  primary 
sent  of  lubcrcwlosirt. 

Mediiistiuiil  glands  contain  snlunlUary  granulations. 

Tt]b[Triil.itiis  fif  spkM.-n,  livur,  kirliu'y^,  jiud  glntids. 

Diag'nosis. — A  ranful  pfinsal  of  the  typical  caspg  which 
havi'  bn-ii  urnriied  will  show  nuilfr  whiit  conditions  the  affection 
is  likely  to  be  in^t  wiih  ;  but,  Hltbongb  the  nature  of  the  disease 
may  be  suspected,  it  is  often  extrenaely  difficult  to  convert  suspicion 
into  pinof. 

The  fairiity  hi.story  of  the  putierit,  ins  physique,  the  occurrence 
of  previous  .^yinptoius  pointing  to  pubnonary  tuherculoais  or  the 
prescnct-  of  enlarged  glands  niny  suggtsl  a  correct  diagnosis  ;  but  a 
tulifrcular  plrnuisy  may  occur  in  an  iodividutil  who  has  previously 
enjoyed  good  hi-iilth  and  appi-ara  to  possess  a  sound  constitution. 
No  reliance  cun  be  plutcd  upon  the  mode  of  onset  of  the  attack  ;  but 
a  vt-ry  prolonged  course,  icpeatfd  rLi.-iirreuL-e  of  the  ettusion  after 
parattiitcsis,  and  incomplete  jibsorption  followed  by  marked 
llattening,    are    conditions    strongly    suggestive    of    a    tubercular 
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origin.  We  have  in  several  tases  observed  ubsorjiiion  0/  the 
fiuiii  fhiriiut  the  cimtinuatu-c  of  /jyTfxia  tff  a  markedlij  remit- 
tent (;/j:rt',aiiil  are  iilis|K)sed  to  regard  this  as  an  important  indit-atioM 
of  the  tubercular  imtaru  of  the  diaeaae.  hi  all  cases  of  pulinonar) 
diseAHB,  nomattpr  haw  apparently*  Miiiple  '  in  eharacttr,  tlienpiitiini, 
if  there  is  any,  should  be  exaniinf d  tor  tuWrrlo  baoiiii.and  it  Ih 
especially  neccssftry  in  tiaaes  of  pleurisy.  In  the  Kr«at  majority  of 
tnbereiilar  pleurisies  the  lungs  at  souie  period,  either  early  or  late, 
are  involve<l  in  tlu"  process,  and  its  true  nature  may  thus  be 
detected. 

From  what  has  been  stated  in  the  8e<;'^tiop  on  Ktiology  ( v'uJe  p.  544 1 
as  to  the  results  of  die  bacteriological  t-xamination  of  pleumi 
effusions,  it  will  be  apparent  that  great  af^aiatance  in  the  diagnosis 
of  the  caufte  of  soro  fibrinous  cffuflion  U  not  to  be  expected  from  that 
method  ;  Init  it  should  not  be  neglected  when  opporttJiiity  oli't'is, 
and  iu  purulent  eftusians  a  positive  result  i&  often  cibtfiim-d.  In 
cases  of  K't^neral  seroua-meuibrnne  tuberculosiH,  in  which  the  peri- 
cardium is  primarily  involved,  effusion  may  occtu-  to  such  an  extent 
as  to  suggest  the  necessity  for  paracentesis,  but  temporary  recovery 
may  even  then  take  place  with  complete  absorption  of  the  fluid.  In 
most  CA.HOS  of  this  kind  the  general  symptoms  are  far  lees  severe  than 
when  the  affection  \a  of  septic  or  even  of  rhenmatie  origin,  and  this 
fact  alone  may  suggest  a  correct  diogiiosis.  If,  for  example,  a 
patient  presenting  signs  of  coiiBiderrible  pericardial  effti.sion  is  able 
to  lie  flat  in  bed  without  dy-tpmea,  palpitation,  or  any  sign  of  dis- 
comfort, and  ha.''  unly  a  rumlerate  degree  of  pyrexia,  and  a  fairly  good 
appetite,  while  there  is  little  oi-  no  evidence  of  constitutional  dis- 
turbance, it  U  extremely  probiilile  that  the  disease  in  tubercular. 

Treatment.  An  attack  of  pleurisy  is  not  under  any  circum- 
stances an  illness  to  be  lightly  thought  of;  but  if  there  is  reason 
to  suspect  that  it  i-^  tulterenlar,  nior4-  th^in  ordinary  care  is 
necessary  to  olitatn.  if  pci'^sible.  the  complete  alwurption  of  the  exiida- 
tion  and  re-expansion  of  the  lung,  As  a  correct  diagnosiii  is  rarely 
possible  at  an  early  period,  the  treatment  must  lie  similar  to  that 
suitable  to  non-tubercular  ca^^es.  If  the  Huid,  though  still  iwro- 
fibrmouB.  repeatedly  re-accutnulates.  it  iiiay  be  advisable,  if  fever 
is  absent  or  uioilerate,  to  move  the  pntient  to  luoie  healthy 
surroundings  where  he  can  oiitain  the  good  eti'ects  which  sunshine 
and  a  life  in  the  opt.n  air  exert  upon  the  resisting  powtr  of  the 
l)ody  ;  and  thig  may  lie  worth  doing,  oven  though  most  of  the  day 
is  spent  lying  upon  u  couch. 

In  all  cases  of  tuberculosis  the  tuaint-enunce  of  the  nutrition  of 
the  liody  by  an  abundance  of  nouvisliing  food  is  a  matter  of  as  much 
importance  as  the  administratidn  ni  drugs,  but  the  latter  may  be 
required  to  improve  the  condition  of  ibi'  digestive  organs.  <ioud 
resnlts  have  also  ri'cently  lifi-n  niwirted  iu  cjises  f»f  tulierculnr  pleurisy 
froiu  the  admiuislratiuii  tif  gradually  iiicrcusing  dosen  of  creasote. 

At  a  lat*^-r  period,  if  dulnesn  remains  at  the  base  and  retrnetion 
of  the  aide  is  in  progress,  great  beiu-ht  may  follow  a  residence  at  a 
high  altitude,  for  example,  at  St.  Morits:,  Davos,  Arosa  or  elsewhere, 
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both  from  the  invigorating  etfpct  upon  the  body  gencrall v,  and  from 

the  niorc^  L-oiiipIete  expanHion  of  partially  i-ollaptjed  U\ug  wtiicb 
followfi  the  breatliiug  of  i-arefied  air. 

Various  nietliods  to  which  the  trrm  '  piihuonary  gymnastics  '  in 
applied  arB  in  iine  for  obtaining  exjjansioii  of  collafiseil  luug,  sudi 
as  forciug  wattr  from  oiit^  lari^'c  Wolff'H  iKittle  to  anothfr.  and 
inspiration  of  comprosspd  air  by  Waldenburg's,  or  Kraenkel's,  or 
Ketchmii's  apparatus. 

Opinions  •itill  dift'or  as  to  the  best  treatment  for  cases  of  tubercular 
cnipyenm  unaccompanied  by  pneumothorax.  If  they  are  dealt 
with  by  incision  and  ciraiTiage,  at*  some  recommend,  tlie  closure  of 
thr  cavity  is  very  ofteu  incomplete,  owing  to  Ihe  great  thickeniag 
and  rigidity  of  its  wallfl,  and  in  such  cases  a  discharging  sinits 
remains,  and  amyloid  disir'a^^e  may  follow,  or  death  may  he  due  to 
tuberculosis  of  the  lungs.  The  subject  i^  considered  iu  tho  chaptur 
on  tht  Kurgical  Treatment  of  Empyema  (vuh  p.  597). 

.1.  K.  K. 


APPKNDIX   TO  CHAPTER   LTI 

A    HKIKK    ICtOCNT   OF   TUK    V.IRIuUS    KOKMs    rlK    I'l.KVRIH*    PBOV 
A    HAITKHmLnini'AL    I'DINT   OK    VIKW 

TiiK  account  of  tlic  varimiB  forius  of  pleui'isy  ijiven  in  tlie  preceding 
cliapters  iimv  In?  usefully  supplenientfid  by  a  short  descriplion  of  ihe 
rliiiinU  i^liivriifterd  wliii-li  the  diseiLse  i).ci[iiirc)«  owiiiirto  the  jiresence  of  the 
vnriinis  iiikTo-iT^dtiisin^  iiii-iitui:]i<i1.  Fitr  ttiL-  following  description  ws 
are  partly  iiiiUliliil  In  the  i'liEie]'\rilii)nfi  of  Slriiiin,  Ftriiet,  iind  I<eiiiuine. 

l^netftmoooecsua  j>lAVi>*i«y  (Btru-iibrinuiLB  and  puru- 
lent). 

ISfin!o(ji/.^Thi*  atfeetion  of  the  pleura  niav  be  primary,  but  is  more 
fifli?n  wemniliiry  tii  iintMininiilrt  i>f  a  spvri'p  type,  occiksianally  also  to 
broiiflKi-pncnraoiiia  juid  oiImk.  tt  may  cnincide  with  tbe  oUMel  of 
IiucumiouIa,  or  may  jippuar  during  its  cotirfic ;  inure  often  it  nrciirs  nt  the 
tt-rmirmlioii  of  llif*  Iuiir  tiU'i-c'tiiiii.  sumctiiutf*  sfvitral  \ve<>ks  I«ter  (Straus). 
Kuipycmalrt  in  children  itie  pi-iiei-ally  <if  this  nature. 

t)iiin/'l"iiin  'U"i  i-i'ririf.  —  'l'hc.  uhhIp  of  unset  and  the  symptmiis  uiay 
fsactly  iLsimlle  Uio-vt  i>f  puwuiniiiin  (W.isliboum.  Fernet)^  There  may 
ln'  a  siii^ilt  sfMTu  riscur.  hiijh  fever  ftfiiip.  W'i  KM'l',*,  quick  pult^  (120- 
1401.  Ki'vi-rc  [mill  in  tlie  sitlt,  coiiyli.  sliurt  aiut  dry,  or  with  shghl  rjseid 
or  bloud-sULiiK-il  lAjNii-toriLtion.  LiOtia]  liL-rpe«  may  be  prexent.  X  oiilll 
miiy  iM'fiir  uIhuh  tin-  Ht'vtnlli  iliiy,  biil  r».Iii.'f  ia  less  complete  than  in 
piti'imioiiia,  art  llie  dvspiinii  pfi-si^Ls.  StriniH.  Iiowu'ver.  sUitfH  that  the 
pvri'xiii  is  ■^fiif-niHy  nimlcrste,  and  uiny  be  nltwiH  in  purulent  pletiri^ 
of  ibi?<  tiiLliirt*. 

Cfiiifi't'  ro/tht  fjU'i'iili>».-  Serii-tibrinoitHetTiiRians  may  bealiuuihiDt 
or  iiiixieratf  in  nuiount,  mUiiw  or  yrufniwh  in  colour,  very  fibrinoii«.  and 
forming  nfter  witlidrawal  n  ljirt;<*  elut. 

Purulent  elTiisions  aro  thick,  (ji'eenijtii,  creaniy.  net  clott&l.  On 
Ktrtudiiii;  tlie  Huid  iloe.i  not  roAilily  xepiirate  into  clot  and  fi^nitn,  but 
n  thiu  layer  nt'tnuiKpareiit  or  iireenioh  K'enim  appears  npon  the  siirlaoe 
after  a  time  (Nctlerl. 
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The  exudation  may  »t  the  beffi^nint;  b«  sero-pnnilent  in  cnRes  which 
afterwardH  become  piiniknt.  Soft  fnluB  membr«neB  eBsilv  dftnchable 
miiy  line  the  two  layers  uf  the  pteiint ;  often  they  Hoat  in  the  Huid, 
but  appear  to  be  eAfiily  ru-ab»urht.'(l.  Tlie  uxiidution  ih  ut'teu  pnrtitioneil 
uA  and  vncyBtt<()  |Strnii»t. 

t'rofjTUMtii. — In  the  sfm-nbriiiims*  effu»ioD  the  duration  may  vary 
from  twine  Jitya  to  two  or  three  wi>»>ks,  rarely  IoD(?tr  iFornet).  In 
purulent  eB*e8  the  piot^oais  is  iiiori'  fuvourablt;  than  in  empyematit 
)>HU>iet1  by  or  ftsmiriaten;!  wit)i  the  presHni-f  i>f  «niy  nlher  micrd-nrjraniwiiiB. 
The  iimml  periml  is  fniiii  some  w^eka  to  two  monihs  |Str«ns|.  Thf 
nfffirtion  rnrely  bet.-ouit«  chrfmie.  A  sero-fibrinims  psurhitjon  iiiny  bf? 
ronmletely  re-abfiorbed,  and  vhw  inny  iiUo  occur,  but  xmin<  nu-clvi  riftor  it 
has  fteeome  piinik-nt.  If  piiriiccnteHis  is  performcul  after  the  iifle-entli 
(lay  and  Iho  Hind  is  srro  Hbrinoni;,  the  eSiii^ion  rarely  ro-arcuiiuitnli'K. 
Thft  mortality  ie  only  from  It)  to  15  per  cent,, -in  contrast  with  'ITt  ptTrent. 
in  the  other  varieties,  t'onvulescence  may  be  hindered,  andtheprof^oeiK 
rendered  less  favourable  if  Htreptoroccna  infeotion  snbRei|;UF;ntly  uceiir«. 

7Vi°rifMii  M/.^Sinipk-  aspiration,  even  with  ptirnlent  cffnsion,  umy  be 
followoil  by  recovery. 

Empyemata  ofthis  nature,  if  left  untreated,  often  terminate  by  spon 
taneous  evacuntinn. 

FAinhiiiij,-'V\vi-^  \n  tlir  uinsit  corniiiMii  v.iiiH-ty  nf  pMnilciiI  plmiritty  in 
iidultti.  It  iniiy  bi'  priiimry,  bnl  w  innrt-  nff,i*ii  si-curiibav  tii  pneiniioniii. 
MCptic  brotitThw-iiiU'imioniM,  inMiieiua,  'n'liirhH  tev^-r,  thruat  iiU'eetiiinK, 
|HierpfrnI  fever,  and  a  vitriety  of  otJier  disejiwu. 

IStjmptumA.-  '\'\w  niddc  of  nneet  may  bi-  acnte,  with  severe  iKiiii.  or  it 
may  hi-  insulinuH,  Pyrexia  is  often  *strf!in«  and  the  teniperatnrp  |)reHeiit» 
iiuirked  imgnlirrity  ;  l>iit  in  sonn- niKi-s  thnvp  ik  only  a  niodemt*' dcyree 
cif  fi-ver.     Uiffiirc  may  ncnir  rppf^nte dly. 

StreptoeocPHB  infection  niay  bi-  thu  raiiHe  of  |inni]ent  pltniis\  f illo« 
inp  pneiininthnrax,  iltu-  to  the  perforation  tiC  thf  plpiira  by  a  Hoftenint; 
tabercnhir  uuiss  m  tlie  huiK-     A  cii»e  of  thix  kind  has  recently  been  under 
the  r.ire  Lif  the  writir  in  tlie  Midiliiat;x  Hospitnl. 

Charact'-r  of  tbr  r^^'ukinn. — The  elfni'tion  riiiiy  be  at  (irnt  stroufi  and 
the  orifaniBms  may  be  fonnd  before  the  onset  of  siipp'irntitm  ;  aiibseiincntly 
it  becomes  ^leriP'pnriileiit,  mnl  finally  purTdt'iit.  It  is  UBiniUy  modenitu 
in  (jnantity.  yelluwish  in  tfjlimr.  imd  not  very  tliitk.  It  separates.  011 
standing,  into  two  InyerH.  of  which  lht»  nppw  is  elt'ai-  tind  iibiindant. 
Shredh  of  false  uiuuibrane  luiiy  be  preiseiit  in  the*  clVntion. 

Prttfjm)vi». — The  fluid  rL'-ucfiimuliili  "i  rapidly  nftff  piinL-ture.  It  is 
rarely  discharaed  thr<ini,di  tin-  hioiudii.  rtinl  in  nut  ofu-ii  re-absurbed.  Thfl 
illiiev^  ia  iiBunlly  nf  prnliiriL'id  diimtioii.  from  f-mr  tn  live  rjiutithw  on  the* 
uveniiie,  lielapsiM  art-  of  frcipn-iil  m-curniu-t.',  ami  ihi*  iiiortHlttv  is  lii^li 
I'i.l  per  ei^nl.,  SImuisk 

fritttmfnt. —  \spiratioii  is  iiBelpsn.  Th«>  ordinary  opfrntiiin  fcir  1-01- 
pyema  shotdil  br'  pfrfiinned. 

Pupulevkt  tubepcula.!?  pleurlaies. 

EtifdrKjij.  -'V\it  litlack  may  Ik-  pn-trdid  m-  not  ii.\  puhnonary  tuber- 
pdIowb  :  but  ill  tlu'  laltt-T  ('asi-  tiicrc  is  ^-L-iiiTrdty  inbcrcnhir  d:>it'ane  of  the 
bronchial  sbinds.  A  puriitenl  pk-nrii-y  in  a  liilartiUur  subject  is  not 
necessarily  tiibertidor.  as  it  may  be  cither  iif  strpptrwoecul  or  |inenuioc'oecHl 
origin 

Morh'ui  Aii'tU'iuij. — The  i-Riision  is  yi-iiirully  nl  (irst  ^erii-lihi-iuutis. 
and  8nb^*eipiL'iitly  hccnrnps  pnndt'iil.  Thf  h'sions  ni«y  liP  nlder  and  more 
marked  on  the  parietiii  tliim  on  the  ^jsicnd  layer,  ^^howtn^  that  the  infec- 
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tiou  IB  not  neccnHtirily  from  the  Itrnfi  (Granctier).     The  pleura  is  often 

mneh  Uiickeneil,  anil  fdniii*  n  fibrous  xhiill  encysting  tho  uiudatlun.  The 
iiitemaJ  surface  inuy  be  smooth  or  uxcHvated  by  tleep  ulccix.  Tbv  Iimg 
may  bt  coiu[3l«tcly  colliitwtd  and  lyhig  by  the  sicJe  of  the  npine.  Tht-re 
may  ha  ui>  tiiborc'iilrii'  biiioim  of  the  Umgs  ;  ]iiit  if,  ns  is  generally  the  ctutt-, 
»[>IUC  Brf  foiiml  after  lU-ath,  thc\  m-c  iiBiially  lesn  ailvancet)  and  of  a  less 
Holive  type  than  tii  tlie  oppn-^itc  hing.  runiU'iit  tuberc-tilar  plt'urtsies 
rarely  diHohar^'t-  tlirough  the  InniL-lii  or  by  perfuratioii  of  ihf-  thorade 
walls. 

Srfm}tioiuii  tind  cotir*/: — Th(<  onflM  mid  conrAo  may  be  acute  or  siib- 
aciitct,  Hiul  tlie  latK-i'  may  hv  (jhiouic.  Thr  durntion  is  often  ver/ 
proloii;,'('d.  iind  the  i^oDilthI  hrrillli  may  bu  fairly  iiiaintatnecl  in  spite  of 
['oiisicUndilt'  olfiision,  [iruvided  there  be  no  fever  or  other  Rymptonw  which 
Uf>Rall>  [ii-ci'iiij>any  eiiipyojiini. 

Tinifni'iii. — If  the  onWimiy  operation  for  pmpyeiim  is  i>erfoniied, 
the  cavity  niiely  closes  owing  to  the  (jreat  rigidity  of  tlie  chest  walls, 
and  to  the  complete  collapse  of  the  inng.  After  aspiration  the  fluid  is 
ahvays,  bitt  usimUy  slowly,  reproduced,  t  iilusa  tlicro  18  urKtul  necessity 
it  iri,  iif>  It  riik'.  bi-ttL'!'  not  [d  iiitfrfert. 

Patrid  pleuviBy.^Eifusions  of  thi»  oature  are  invtuiably 
pmuli'iit-  Stn-ptococrci  an*l  stupliyloc-ucc)  may  be  found,  but  the 
putregrencc  is  cliictlv  due  to  thi'  nctiun  of  Bapro((euic  organisms,  some  of 
which  aro  Firiiilai:  tu  those  found  in  the  buceiil  cavity  fleplothrix,  Ac.) 
(Netterl.  CJanyrciit-  of  tlir  lunj.'  is  often  the  cau&e  of  this  condition,  or 
tlic  pK'urii  may  lie  iuliftcd  by  suptic  afcmniihitioiis  ori^inatiuK  in  neigh- 
boiiriiij;  \  isrciii. 

Sfta-pliylooooouB  pleiapisy.— The  chamcu-rs  of  the 
ilise.-ise  when  orif^injitins:  from  an infietion  by  the  iif'ifih>fli<rocrtiM  pyogeHrt 
an?  givrii  by  Fernet,  bnt  wmp  lo  llit-  frfijuency  ftith  which  this  nrfnmuiii 
IH  aisaoi-taiotE  with  others,  ami  especially  with  the  bacilhi.s  of  tubercle,  it 
is,  08  ulretidy  stated,  very  duubtfnl.  at  least  in  purulent  plenri&ies,  whether 
it  shunid  be  rek'ardcd  as  the  causative  apent. 

.1.  K.  F. 
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(Subject  continued  in  Chapter  LIV.) 

Exploration  of  the  ohest. — When  physical  examination 
has  determined  the  probabihty  of  the  presence  of  fluid  in  the  chest, 
it  is  often  desirable  to  verify  the  observation  and  to  determine  the 
nature  of  the  effusion.  Probably  the  commonest  procedure  is  to  insert 
the  needle  of  a  hypodermic  syringe  tlirough  an  intercostal  space.  If 
this  be  absolutely  the  only  instrument  at  hand  it  may  be  right  to 
employ  it,  but  it  is  vfry  far  from  being  well  suited  for  the  purpose. 
The  needle  is  usually  too  short,  for  it  must  be  remembered  that  the 
healthy  chest  walls  are  often  as  much  as  1'.  inch  thick  and  not 
infrequently  thicker,  and  if  inflammation  have  occurred  in  the 
pleura  they  may  be  much  thicker  still.  Again,  this  fine  needle  is 
easily  blocked,  and  the  suction  power  of  the  syringe  is  very  slight. 

It  is  far  better  to  employ  some  form  of  aspirator,  and  by  pre- 
ference the  bottle  aspirator,  and  to  attach  to  it  not  a  simple  needle 
but  a  cannula  and  trocar  so  arranged  that  the  trocar  can  be 
replaced  by  a  blunt  plunger  in  order  to  clear  it.  The  cannula 
should  have  a  small  lateral  opening  close  to  the  end.  so  that  in  case 
a  portion  of  lymph  adherent  to  the  costal  pleura  should  have  been 
detached  and  tend  to  fall  back  upon  and  close  the  terminal  opening, 
the  fluid  may  still  flow  through  this  lateral  hole.  The  trocar 
should  have  only  a  short  pointed  end,  not  the  long  and  useless 
point  so  much  in  favour  with  instrument  makers.  Sometimes  it  is 
useful  to  have  a  plunger  of  much  smaller  size  than  the  cannula  ;  if 
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this  be  inserted  it  will  somotimes  push  awaj  from  the  end  such  e 
mass  of  Ijmpli  an  lias  been  referred  to,  and  thus  the  fluid  c&u  e.scft{)e 
throu^'h  the  tube  while  the  plnnger  is  retained  in  nitu.  The 
cannula  should  not  be  too  small ;  a  diameter  of  ,'.»  inch  is  very 
suitable  tor  the  pur}]ose,  iind  it  should  not.  he  less  than  H  inches 
long  for  the  exploration  of  the  pleura,  and  decidedly  longer  if  it  be 
proposed  to  seek  for  fluid  in  the  lung.  It  is  a  great  mistake  to 
suppose  thiit  the  amount  of  pain  caused  is  materially  increased  by 
uaing  a  caiuiula  of  this  size  ;  and  provided  that  tlie  point  bo  really 
sharp  and  the  end  of  the  cannula  fit  properly  on  to  the  trocar, 
and  the  inh^trument  be  mtrodui^ed  quickly  through  an  intercostal 
space  without  striking  a  rih,  the  amount  of  pain  caused  is  really 
trifling,  and  it  ia  not  necessaiy  to  resort  to  the  expedient  of 
freezing  the  part  or  injectin*^"  cocaine.  The  first  of  these  plans 
may  render  the  accurate  iutroiluctiou  of  the  instrument  difficult, 
and  the*  second  may  occasionally  be  followed  by  unpleasant  or  even 
serioun  toxic  eftWts. 

The  air  should  oidy  have  been  partially  exhausted  from  the 
bottle  ;  just  enough  indeed  to  produce  a  distinct  negative  preaaure 
there.  If  a  nearly  complete  vacuum  baa  been  made,  the  sudden 
rush  of  fluid  into  the  tube  is  very  likely  to  draw  tlakes  of  Ij-mph 
into  it  and  so  obstruct  tbe  i-\it  of  the  fluid.  If  indeed  it  ue 
practically  certain  that  the  cheMt  t-ontaina  fluid,  more  information 
may  sometiniL'a  be  <;ained  by  the  uae  of  tbe  exploring  trocAr 
than  by  that  of  tho  aspirator,  but  in  doubtful  cases  the  latter 
inslnniient  Klionld  always  be  einployod  in  ortler  to  render  the 
introduction  of  iiir  iiUu  tbe  pleura  imposaible.  A  amati  artificially 
produced  pneumothorav  may  do  no  harm  to  the  patient,  but  it  may 
flenoii«ly  Poufus'C  the  physical  e^amiuiUion  of  the  chest  for  some 
days  afterwards. 

If  possible  the  patient  should  be  in  the  recumbent  poBtare, 
especially  if  it  be  proposed  to  extract  any  large  amount  of  flaid< 
supposing  such  should  be  found. 

Nq  definite  rules  can  be  laiil  down  as  to  the  best  position  for 
the  exploration  ;  this  must  depend  upon  the  peculiarities  of  each 
individual  cai^e.  Ihit  it  will  appear  frum  theseijuel  that  if  the  chest 
ia  likely  to  be  found  full  of  serum,  jlo  l^etter  place  can  be  chosen 
than  tbo  (itli  or  7t.h  interspace  in  tbe  mid-axillary  line ;  but  if  it  be 
probable  thai  the  caae  iw  one  of  complete  empyema  the  raost  con- 
venieut  position  for  puncture  is  the  Uth  interspace,  ju.^t  outside  the 
lino  of  the  ;in^dc  of  the  sfapulii. 

If  llie  lunj,'  is  to  be  puncitured,  the  paaition  of  the  heart  and  lai^ 
vCBtiels  must  he  carefully  borne  in  mind ;  and  it  must  not  be  for- 
gotten that  dulnrss  may  bo  caused  by  the  shrinking  upwards  of  the 
lung,  aiul  tbat  mider  these  circiiiusUmceK,  if  the  lower  part  of  the 
chest  be  operated  on,  tbe  eamiula  may  possibly  be  Juade  to  enter  the 
liver  on  the  right  nide,  or  the  spleen,  the  stomacli,  or  the  splenic 
flexure  of  the  cuhm  ou  the  left.  In  the  long  phthmoid  chest  tbe 
livor  dniuess  roaches  abnorjually  far  above  the  lower  margin  of  the 
thorax,  and  as  this  dulm-ss  varies  somewhat  with  change  of  poature 
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it  may  ea>d!y  he  miHtakE^n  far  that  cauBed  by  the  preseQce  of  fluid  in 
the  pleura. 

The  precaution  of  purl^ing  the  skin  of  the  part  with  1  to  20 
carhohc  acid  lotion  should  never  be  neglectod,  and  the  instrument 
used  should  alwa}'S  he  carefully  sterili^ied ;  Ijut  there  ia  no  n&ed 
to  leave  any  carbotic  acid  lotion  in  the  tube  of  the  aspirator.  Such 
a  proceilurfi  modifies  the  appearance  of  the  first  fluid  drawn  off, 
making  either  serum  or  blood  asauuie  the  appearance  of  pus  or  pus 
mixed  with  blood.     It  is  not  a  good  plan  to  oil  the  instnuiient. 

When  the  operation  is  concluded  some  antiseptic  woo!  should  be 
fastened  over  the  puiicturts  with  flexible  collo<lion. 

ParaoenCesis  thoracis.— If  the  che^^t  be  full  of  serum, 
which  it  is  proposed  to  tvanuate  wholly  or  in  part,  the  patient 
.should  he  placed  on  the  back  very  near  to  the  edKe  of  the  bed,  and 
the  bottle  of  the  aspirator  liaving  been  partially  exhausted  ^uld  the 
skin  purifled,  the  caniiula  and  trocar  (which  fihoiild  not  have  a 
smaller  diameter  than  ,'„  Inch)  sliould  bf  intrtiduceii,  as  dcBeribod 
in  the  Uist  section,  in  the  sixth  or  seventh  intercostal  space  in  the 
mid-axillary  line.  This  is  the  brst  situation  because  1 1 1  it  jg  the  most 
convenient  when  the  patient  is  in  the  reL-nmhenT.  postvire ;  f^)  the 
ribs  are  here  least  covered  by  niuacle  ;  (3|  it  ia  posaible  with  a 
needle  of  suitable  length  to  extract  quite  as  much  fluid  as  may  he 
deflired. 

When  the  fluid  bej^ius  to  eacape  it  should  be  allowed  to 
How  until  the  stream  slackens ;  then  the  exhausting  e.VTinge  should 
be  worked  very  slowly;  just  suHicicntly  fast  in  fact  to  keep  tho 
stream  ruaning.  For  it  must  he  remembered  that  before  long  tlie 
dragging  upon  tlie  lung  will  cause  a  fit  of  eouirhing.  and  tho  luoro 
rapid  the  process  of  exbaiiatinn  is.  the  iii(>re  likely  is  this  coughing 
to  occur  prematurely,  lu  this  wiiv  the  rate  of  exhaustion  can  be 
regulated  to  a  nicety,  even  more  accurately  than  by  adopting  the 
syphon  arran^'enient ;  a  plan  nnicb  vaunted  by  snnn/,  which  will  be 
descrilied  later.  The  ainouut  cif  fluid  tu  by  withJniwn  depends 
upon  tho  nature  of  the  case ;  but  there  arc  two  ocrutrenccs  that 
render  the  stoppage  of  the  process  impiTative  :  [1 1  the  onset  of  per- 
sistent pain  and  coui^Oiing.  anil  |2)  the  appearance  of  blond  in  the 
fluid  withdrawn.  The  coughin;,'  may  soinelimes  be  arrested  by 
stopping;  the  proecfifl  nf  evhaustiou  for  a  time,  or  by  giving  the 
patient  some  ice  to  suck,  after  which  it  may  be  cautiously  continued. 
In  tlie  meantime  the  pidse  of  the  patiunt  should  be  watched,  and 
the  position  nf  the  heart's  apex  noted.  If  i.hi-  pu].s^■  show  signs 
of  failure  it  may  he  necessary  to  give  some  bra7idy.  If  the  flciw 
should  be  obstructed  by  the  ccailact  of  the  cimnula  witli  the  suiface  of 
the  lung  or  some  Hake  of  lymph,  more  tluid  may  often  be  obtained 
by  passing  tlie  end  nf  il  back  into  the  posterior  and  lower  part  of 
the  chest  cavity.  When  sunietont  hiis  been  witlidrawn  some  anti- 
septic wool  Hhoidd  be  fixed  with  collodion  over  thu  seat  of  puncture, 
and,  if  it  is  ihotight  desinihli',  the  chest  may  he  strapped  or 
bandaged,  though  it  is  very  doubtful  if  this  is  of  any  use.  An 
accurate  note  is  then  taken  of  the  extent  of  the  dulnees,  the  position 
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of  the  apex  beat,  ami,  in  the  case  of  the  light  side,  of  the  position  of 
the  lower  horttcr  of  tho  liver. 

Sometimes  one  hears  of  a  '  dry  tappinp '  or  of  the  fluid  ceasing 
to  flow  unaccountably,  and  this  is  occasionally  spoken  of  as  if  flnid 
could  possibly  disobey  the  known  laws  of  physics.  Tlus,  It  netid 
hardly  hf  said,  cannot  occur.  Tljere  comes  a  time,  indeed,  whea 
no  more  flnid  can  he  drawn  from  the  chest,  although  it  ia  not  ompiy 
except  uuder  the  somewhat  unlikely  cireum stance  of  the  lung  and  the 
chest  wall  beinp;  so  absolutely  healthy  that  they  can  at  once  resume 
their  noiTual  i-elations.  But  as  long  us  there  is  plenty  of  fluid  in 
the  cavity  it  must  come  out  unless  the  cannula  in  hlocked,  or  tU 
point  is  raised  above  the  level  of  the  fluid,  or  uuless  the  suction  i» 
iopuftifient  to  overcome  the  counteracting  elasticity  of  the  walls 
of  the  cavity  in  which  the  pleura  lies.  The  suggestions  made  above 
^vith  regard  to  the  cleariii>{  of  the  cannula,  and  loweriuf;  its 
extremity  will,  if  followed,  usually  enable  the  operator  to  overcome 
theiii'  difficulties.  Rut  it  luuHt  be  remembt-red  that  the  pleura  may 
be  in  great  part  occupied  by  large  niaeaes  of  lymph  which  will  give 
rise  to  all  the  physical  signs  which  characterise  the  presence  of 
fluid,  These  masaes  or  old  adhesions  may  divide  the  pleural  cavity 
into  rnmpartments,  so  that  it  may  he  necessary  to  puncture  the 
chest  in  more  than  one  situation.  It  may  indeed  happen  that  the 
fluid  extracted  from  one  loculns  may  have  ipute  a  different  appear- 
ance fi-om  that  which  ia  found  in  another. 

Recently  the  su^'gestion  hn.B  been  made  that  inveterate  case:*  of 
simph'  etfusion  nhnuld  he  treated  by  frei*  incision,  and  some  suc- 
cessful caHes  have  been  published.  I  think  the  cases  must  be 
very  rari'  in  which  such  a  line  of  treatment  is  to  be  tliought  of ; 
for  the  majority  rncover  ivithnut  it.  and  there  must  he  a  not 
inconsiderable  risk  of  leaving  n,  p(«riiiant-nt  listula.  Some  nf 
[he  most  ititraclable  oues  are  tubercular,  and  the  surgeon  is  often 
askciJ  to  open  thcwt',  t-npecially  if  the  Huid  has  become  slightly 
turbid.  My  experience  in  that,,  if  this  he  done,  the  fatal  concluaion 
is  Imsttiu-d.  Such  patients  art;  often  able  tti  get  along  very  well 
with  It  very  eonwicbrahie  collection  of  fluid  in  the  chest;  but 
when  a  frrp  opening  is  made  they  tiecome  much  more  Rhort  of 
breath,  and  as  tin-  discharge  i.«  eopiuiis  for  a  long  time  it  is 
very  lilicly  that  septic  organisms  will  Iw-  allowed  to  enter.  This 
is  usually  tlie  beginning  of  the  cud.  I  have  in  a  few  tuilMTctilar 
rases  \\hich  were,  so  to  speak,  halfway  between  serous  efi'uaions 
and  cmpyemata,  given  coiisideriiblc  a-lief  by  inserting  into  the 
chest  two  cininul;!' ;  one  was  insertccil  in  front,  which  was  made  to 
communicate  by  means  of  ati  indhi  rubber  tube  with  a  large  bottle 
of  boric  aciil  lotion  made  witli  wanu  slenhsed  water,  and  the  other, 
which  was  inserted  far  back,  w.is  put  in  comunmication  with  thft 
syphon  or  bottle  aspirator.  The  tliiid  \vas  gradually  exhausted,  and 
itfl  place  was  tjiken  by  i.he  boric  acid  lotion.  As  soon  as  the  latter 
lh)Wed  miite  clear  into  the  bottle  the  anterior  cannula  was  removed, 
and  as  much  as  ]>os:*iblc'  was  exhauHied  from  the  chest.  This 
appears  .sometimes  to  diminish  very  considerably  the  rapidity  of  the 
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rcacciinuilation.  I'osaibly  other  rtui<lfi  sncb  as  tincture  of  iodine 
and  water  might  pruve  nior**  etTicaclous. 

The  surgical  treatment  of  empyema.— This  section 

mu^^t  be  fiefttt  with  in  sovci'a]  divisions.  It  wiil  bf  necessary, 
before  operating,  not  only  to  consider  tlie  age  of  thtj  patient,  but  to 
endeavour  by  careful  pliysicftl  examination  to  determine  what  sort 
of  a  cavity  is  likely  to  he  met  vnth.  Whether,  for  example,  rJie 
empyema  in  general  or  localised,  whether  the  pleuni  in  tliitk  or 
thin,  whethtr  the  Inng  is  adherent  in  platen,  or  whether  much 
contraction  has  occurred,  a«i  huppens  in  old  empyemata  and  results 
in  a  very  close  appro \iniati 00  of  the  riba,  and  a  dra^\jng  up  of  the 
diaphragm  and  the  subjacent  viscera  into  the  position  uonually 
oocnpied  by  those  of  the  thorax. 


Fin.  1.-I3. — Itiit  hi\   wj;i:k»<  ArTi;ii  a  I'Alir  vas  hkjiovkb 

Let  U3  take  to  beffin  with  the  imconipUcait'd  'leueral  citipit<'^na 
0/  an  u'hiit.  The  problem  i-*  tn  make  an  opi'ninp;^  whic-li  Hliali  not 
only  be  sufficiently  free  ai  the  time  of  tliH  operation,  but  wliifh  shall 
remain  larf^e  eiioug'b  until  tbo  time  has  coiue  to  ri-niove  the  tube; 
and  to  make  it  in  a  position  whicli  will  atford  the  best  drainage 
both  in  the  recunnhent  and  in  the  erect  posture. 

Much  unneceHHury  discussion  has  taken  place  on  the  question 
of  the  remoicil  of  a  portion  of  rib,  some  writers  speaking  as  if  the 
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Flo.  134. — KKonsrinTf-i'  Itm  im;ii  \  imbt  juh  hp.kn  bkhoveu 


operation  presented  sprtous  difticnltieK,  or  wtri!  likrly  to  Ik'  followed 
by  inconvenienct!  to  the  piitifnt  after  hfuliii^  Ijua  tJtkeii  pUu'c.  Tin" 
removal  of  a  short  piicf  of  a  rib  is  not  ilillicnEt.  and  it  cUws  not. 
entail  any  materia)  prolonfjation  of  thc'  operation.  It  ifl  not  followed 
by  any  unplwisant  eonstiiiufnivs  to  the  ])aticnt.  A  aoft  place  is 
very  occasionally  left  nt  the  spot  from  which  Iht-  rib  whs  removed; 
but  if  this  h<-  thf  case  the  patient  never  complains  of  it,     Afl  a 
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rule  the  bone  is  regenerated  only  too  fast.  Fig.  ISil  fihows  the  e3> 
of  11  child  who  died  of  some  other  coiiipltiint  six  weekiit  after  a»  oatOr 
tion  for  empjeniit..  It  will  he  seen  that  the  rib,  except  for  u  liUfe 
irregularity,  is  ms  f;ood  as  ever.  I^ig.  1.S4  and  fig.  IHri  show  the 
outer  and  inner  aspects  respectively  of  n  rilj,  ii  portion  of  which  hud 
been  removed,  but  the  empyema  hud  not  closed,  iiud  well  illustrntv 
thu  bony  track  which  forms  roujid  thp  dniinage  tube.  A  similar  bony 
ring  is  formed  if  no  bone  ha»  been  removed,  but  iu  this  caae  it  h 
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formed  by  two  bars  which  are  thrown  out  on  c-nch  sido  of  the  tube 
and  unite  the  rib  iibove  to  the  rib  below.  Thin  is  whown  in  Iig.  13(J. 
Resection  is  recommended  bocaiise  it  enables  the  surgeon 
thorongbly  to  explore  the  cavity  with  the  finger  and  to  evacuate  the 
great  masses  of  lymph  so  ufteu  met  with,  and  also  because  it  allows 
of  the  introduction  of  a  Itirpe  tube  uud  diniiniiihea  the  likelihood  of 
nipping  of  the  tube  hy  the  ribs  us  thev  draw  together  during  the  sub- 
sequent cantiMction  of  the  chest.  The  bone  is  not  removed Ts-ith  the 
idcu  ol  fuvouriug  this  i.'oiitnii-tiDn  :  it  can  do  nothing  ol  the  kind. 


F«i.  13(j. — Iliixy  Itwii  FORMEu  ]i\  Bawb  nrt  each  side  or  Dudcmb 

Tim; 


and  it  is  not  essential  nor  indtrd  always  advisable.  The  ribs  may, 
for  example,  be  so  wide  iipiirt  that  the  Hnger  can  be  readily  intro- 
duced between  them,  or  the  patient  may  Im  so  verv  ill  that  even 
the  short  delay  ihat  is  ri-ijuirt-d  for  the  ri'inuval  of  the  portiou  of 
the  lib  is  properly  luotded.  It  may  also  be  held  that  iu  very  septic 
cases  it  is   unwise  to  open    the  cancellous  structure  of  tke  bone 
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to  the  dischargf-fl,  though  tlii^  argument  is.  I  think,  a  weak 
one  beciLUHe  uiidtir  >iucb  circiLintitau<:e»  tht<  rib  aluiofit  hiviLiiably 
becomes  bared  of  its  pcriosteam  in  a  few  dnys.  1  therefore  con- 
fidently recommend  the  removal  of  a  portion  of  rib  a,n  a.  routine 
practii-ti  to  which  tliere  are  certain  sxceptiojus. 


Fru.  IJI7.— VououKS'ii 


Fic.  138.— Br.txT 


Fiu.  l3H.~liii>E  Font-'Ki-H 


The  fuLlowinj^'  spenal  instrtivients  will  be  fouml  Ui^eful :  ik  riitlmr 
sharp  perioBteiuu  elevator  for  spparutiiiK  thu  piL-riustciun  frnia  the 
Ottter  surface  of  the  rib;  thiilahown  in  ^■^.  IM".  invented  hy  Volknmnn, 
is  a  very  convenient  form :  a  bhnit  rounded  periosteuni  elevator, 
slightly  curved  on  the  Hut,  ti^r.  188,  for  separaliui^'  the  poriostoum 
from  the  deep  surface  of  the  rib.     A  large  bent  pair  of  bone  forceps, 
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tig.  ISO,'  a  large  double  blunt  hooli,  and  Ihe  otber  iDstrumenU  which 

are  required  for  any  aurgicai  operation,  mnat,  of  course,  be  at  hand. 

Steps  of  the  operation. — The  Bkin  of  the  part  is  purified. 

and  the  patient  ii^  HiiK^»th>trlised. preferably  with  cblorofoiin.  andoot 
very  deeply.  The  patient  is  then  brought' very  close  to  the  edge  of 
tbe  taliile  so  that  his  aide  may  project  slightly  beyond  it,  and  h 
turned  over  very  sUj^htly  on  to  his  sound  aide — the  less  the  better 
if  the  amount  of  £uid  is  great,  so  that  the  sound  lung  and  tbe  heart 
may  be  as  little  hampered  as  poasJble.  The  surgeon  either  Btoops 
or  scats  hinisetf  on  a  utoo]  by  the  afTected  side  of  the  patient  {fig.  140), 
The  arm  must  not  he  raised  aiiovo  a  right  angle  with  the  body  last 
the  skin  he  ihawn  up  and  a  valvular  opening  in  the  soft  parts  resalt. 
A  mark  should  Imvc  previously  been  made  on  tbe  ninth  rib  just 
outiiick'  the  luie  of  thi_'  angle  of  the  scapula,  and  tlie  presence  of 
liu»  in  this  Bituation  is  now  ascertained  by  the  introduction  of  an 
exploring  trocar.  On  no  account  should  the  chest  be  opened  unless 
tSiiK  ifi  done.  Before  now  the  healthy  aide  has  been  opened  by 
neglecting  this  simple  precaution. 

The  operator  now  steadies  the  skin  with  bis  left  hand,  taking 
care  not  to  displace  it  either  upwards  or  dovnwarda,  and  inakea  an 
inciaion  two  inches  or  more  loug,  with  one  or  two  strokes  of  the  knife, 
straight  down  on  the  ninth  rib.  In  this  incision  the  periosteum  must 
he  (li\ided.  All  bleeding  vessels  are  now  ligatured.  The  periosteum 
is  then  riiiaed  from  tbe  outer  siirface  of  tbe  rib  with  the  sharper  of 
the  two  periosteal  elevators,  and  from  the  deep  surface  of  the  rib 
with  the  blunter  of  the  two  instruments.  It  is  important  that  this 
latter  .step  should  be  carried  out  completely,  us  otherwiae  it  is  verj' 
likely  that  the  pleura  may  be  opened  uniutentionally  and  the  later 
steps  of  the  opi-ration  confused  by  the  escape  of  pua.  The  large 
bhmt  hook  is  now  applied  to  one  end  of  tbe  woimd,  and  the  soft 
parts  are  drawn  forcibly  in  tbe  direction  of  the  long  axis  of  the  rib. 
The  periosteal  elevator  is  retained  in  paiition  so  as  to  render  it  easy 
lo  insert  the  blade  of  the  bone  forceps  between  the  rib  and  the 
IJcriosteum,  The  bone  forceps  are  then  pushed  firmly  towards  the 
ithmt  hook,  and  the  rii)  is  ^vided.  The  same  procedure  is  then 
carried  out  iit  tlie  opposite  end  of  tbe  inci^ion^  an  inch  and  a  half 
or  two  inches  of  the  rib  being  thus  removed.  Any  further  bleeding 
is  now  anesieil,  and  tlien  the  pleura  is  opened  by  making  a  small 
incision  witii  the  knife  above  the  level  of  the  intercostal  vessels, 
which  is  afterwards  enlarged  either  with  dressing  forceps  or  with 
liie  finger.  If  the  matter  be  septic,  it  may  be  thought  a  wise  pre- 
caution lo  di>  ide  ihe  artery  and  ligatm-e  it  in  two  places  in  order 
to  diminish  the  cbnnce  of  secondary  biimorrkige.  If  this  be  done 
an  attempt  should  be  made  to  save  the  nerve,  as  otherwise  the 
patient  may  complain  afterwards  of  the  patch  of  ana-stheaia  which 
results  from  its  division.     Iteforc  the  pleura  is  opened,  it  is  veil 

'  MiDv  sjwcial  (oiiiis  of  bone  forcepn  and  rib  Kissorii  have  been  ioveni«d. 
bill  tlic  unUiiary  pnlU'rii  will  Answer  evory  {iiiqioac.  I  liavedevi^icitl  one  myself 
but  hnr?  tli^ic&nWd  it  in  favour  ol  the  m^trumtnt  which  ever;  forgeon  U  cor* 
to  p«>ssess. 
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to  place  over  the  side  ft  large  piece  of  lint  nr  mnslin  whit'li  lutn  been 
KOiuced  in  carbolic  acid  lotion  (one  to  twenty  t.  With  the  help  of 
this  it  is  easy  to  reffiilate  the  rate  at  which  the  pus  OHcapea,  a 
matter  of  some  little  importance,  as  collapse  ie  sometiines  the 
result  of  too  midden  an  evacnation  of  ii  large  quantity  of  Hnid. 
This  precaution  ban  the  iiicidnntal  advantage  of  keeping  the 
escaping  matter  within  reasonable  hminrls. 

If  the  chest  be  very  fnll  of  fluid,  and  tlie  breatbin^  and  the 
heart's  action  very  much  bjuiipered  in  consc'inence,  it  i^  often  advis- 
able to  remove  a  considerable  (juantity  nf  the  pus  by  iiicmia  of  the 
aspirator  before  administering  the  nnn'sthetic  ;  aiid,  if  the  ivmnvnl 
of  II  piece  of  rib  has  beifn  decidt-d  upon,  to  postpone  this  part  of  the 
operation  until  the  matter  bus  been  ailowed  to ej*capa  through  a  free 
opening  in  the  intercoRtal  npace. 


Pio.  140. —  Opebatiun  roll  Kwpykiu:   thi;  I'^tikst  i.yiKo  nx  the  B.wk 


Another  method  of  proceeding  is  to  place  the  patient  on  the 
affected  side,  and  to  opernte  from  behind  as  shown  in  fijj.  141. 

litfore  tlie  pu.s  is  uHowed  to  escape,  th<'  lirjj^er  shoidd  be  inserted 
80  as  to  aKcertain  the  degree  to  wliii-b  the  lung  is  collapi^ed,  and 
the  amount  of  coagulated  lymph  wliifh  is  present.  At  the 
conelutiion  of  the  priK-es.s  tbt*  linger  ,><boiibl  be  inserted  af»ain,  .so 
that  an  opinion  may  iie  fornicit  m  to  the  amount  of  exjiansion  of 
which  thehing  Is  capable.  Atthi.':  second  e\plnriLiion  it  will  be  niorL- 
easy  to  aacertaiii  hnw  far  the  lung  is  adherent  to  the  diapbrag^m 
and  the  chest  wall,  aJi  observation  of  some  importauci-,  as  on  the 
presence  of  these  adhesions  depends  to  some  extent  the  chance  of 
a  speedy  recovery.    All  the  coagubited  lymph  havingbeen  extracte*! 
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hj  the  finger,  and  as  much  as  possiblo  of  tho  pus»  by  tuniing  the 
pati<^nt  over  on  to  the  affected  side,  the  drainage  tul>e  is  tueerted 
and  the  ib-essing  is  applied.    No  stitches  arc  to  be  used. 

Countless  forms  of  drainage  tube  Imvo  been  deviled  at  differ- 
ent tiuieR,  of  nhich  it  may  he  paid  lIiilL  thv  (simplest  is  the  best,  and  it 
is  iuterosLiug  to  iiute  that  a  druwiux  of  out-  almost  precisely  similar 
to  that  I  rccommtnd  is  to  be  found  in  the  works  of  Ambroise  Part-. 
This  particular  form  was  devisod  by  the  late  Dr.  fiiicbanan  Itaxter 
of  Kiii^''s  College  Hospital.  Aiiyoue  can  make  thetii  for  himself 
out  of  a  piec«  of  ordiuary  drainage  tube,  iudia-i'tibber  fiheeliug  of 
one-twelfth  of  aii  inch  in  Thickness  and  a  piece  of  silver  wii-e. 
Their  construction  will  be  atifGciently  explained  by  the  accompany- 
ing ^ui-e  (6g.  142)  without  any  detailed  description.  The  size 
should  not  he  Rmaller  tlian  that  of  the  little  finger  (diameter  ^ 
inch).     The  tube  should  be  BufTiciently  long    to  project    into   the 


i»r,3B-- 


l^^^-. 


^ 


Via.  L4L— OrrEATioK  fob  Exmau:  thb  Patiekt  Ltoca  on 

THB    AFTKCrXD    8uiK 

chest  for  al>out  an  inch  or  If^as,  and  should  have  one  hole  lateral 
only,  close  to  the  extremity.  It  is  worse  than  useless  to  have  a  long 
tabc  coiled  up  in  the  chest,  but  if  it  do  not  project  a  httle  into  the 
pleural  cavity,  it  is  apt  to  be  pushed  out  by  the  movements  of  the 
chest  walla.  There  is  no  dreHsing,  I  think,  better  than  the  double 
cyanide  gauze,  which  should  be  used  in  considerable  (quantity,  and 
outside  this  a  mass  of  aonio  antiseptic  wool,  secured  iritb  a  bandage. 
The  use  of  an  extremely  soluble  antiseptic,  such  as  sal  alembroth,  is 
to  be  deprecated,  as  where  the  discharge  is  hkely  to  be  very  copiouf*. 
for  obvious  reasons  irritation  ia  apt  to  occor  at  the  margin  of  the 
dressing.  In  stinking  causes  it  is  needless  to  use  such  expensive 
dressings.  A  few  tliicknesses  of  boric  lint  soaked  in  sublimate 
lotion  (1  in  2,<XK)i,  and  outside  this  a  mass  of  oakum  or  wood  wool, 
fimns  a  very  admirable  application. 
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Besides  the  bleeding  from  the  wound,  there  is  sometimes 
considerable  hamorrhage  from  the  inside  of  the  plenra.  This  is 
preoiBely  analogous  to  that  which  is  met  with  in  opening  lu^e 
abscesses,  such  as  some  of  those  connected  with  the  spine.  It  may 
be  very  severe,  and  indeed  dangerous.  In  a  spinal  abscess  I  have 
seen  it  prove  fatal.  Unfortunately,  nothing  can  be  done  for  the 
arrest  of  this  bleeding,  unless  the  cavity  be  small  enough  to  admit 
of  efficient  plugging,  but  in  most    cases  it  stops  without  any 


Fio.  142 


serious  consequences.  Should  the  bleeding  from  the  wound  be 
difficult  to  arrest,  and  especially  if  the  patient  be  faint  at  the  time, 
it  will  be  advisable  to  plug  it  firmly  round  the  tube.  Plugging  round 
the  tube  is  also  wise  when  the  matter  is  septic.  In  this  case  some 
enduring  antiseptic,  like  chloride  of  zinc  solution  (40  grains  to  the 
ounce),  or  iodoform,  or  both,  should  be  used  on  the  plugs. 

It  may  be  asked  why  the  ninth  rib  just  outside  the  line  of  the 
angle  of  the  scapula  is  chosen  as  the  seat  for  the  incision.  Others 
have  been  recommended  at  different  times.    The  old  seat  of  election 
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was  the  sixth  or  seventh  interspace  in  tlie  iixilla,  a  spot  which  vu 
gelectaci  because  of  tlie  compAmtive  freedoui  from  rauscu!a.r  cover- 
ing. Mr.  Marshall  used  to  recommeDd  iU&  hfth  liiterspaco  close  to 
the  edge  of  the  peetoralis  iimjOL'  as  an  appropriate  place,  because 
he  aaid  that  spnutaneoiis  rupture  of  empyemata  most  commonly 
occurred  at  this  spot.  This,  which,  by  the  way,  ifl  open  to  some 
doutit,  is  DO  proof  that  the  point  of  sjwntaneoits  rupture  is  one  that 
•will  afford  tho  bef5t  possible  drainage.  Good  enough  drainage  may 
no  doubt  be  obtained  from  the  axillary  incision  when  the  patient 
in  standing'  uprici;ht,  but,  a»  lon^'  as  he  maintains  the  recumbent 
pusture,  a  certain  amount  of  Hnid  is  aure  to  collect  iu  the  hollow 
formed  Uj  the  angle-  of  the  ribs.  The  spot  I  recommend  allowa 
perfect  drainage  wii«n  the  patient  is  recumbent,  and  also  when  he 
18  Htaiiding  uprii^ht.  It  may  albo  be  aslted  how  this  can  bo,  sveiug 
that  the  normal  pleura  extends  very  considerably  below  the  level  of 
the  ninth  rib.  Uut  it  is  almost  invariably  the  caae  that,  aa  the  lung 
filirinks  away,  tlio  Jiaphragm  Uooonies  atUierent  to  the  inside  of  lbs 
cheat  walls  for  some  considerable  diiftance,  and  the  lower  part  of 
the  pleura  ia.  in  rauacquence,  obUterated.  Even  if  this  have  not 
occiuTod  before  tbu'  pus  is  let  out,  it  almost  always  happens  before 
long,  as  the  result  of  tho  efloita  of  njiture  to  close  the  cavity.  If, 
therefore,  the  extreme  lower  limit  of  the  pleura  be  selected  for  the 
iijciaion,  it  will  be  found  afttT  a  time  that  t!ie  track  leading  into  the 
main  cavity  hecomcH  longer  and  longer,  and  more  and  more  obli«jne, 
so  that  the  difiiculty  of  retaining  the  draiuage-tube  is  increased, 
and  the  necessity  of  making  a  higher  opening  not  infrequently 
arises.  1  have  often  been  called  npon  to  do  this^  and  sometimes  to 
make  a  posterior  incision  in  ca.4PH  wheie  the  pleura  has  been  opened 
either  spontuncnnsly  oi-  by  the  surgeon  iti  front  or  at  tlie  side,  but  I 
have  never  had  to  incite  tlie  pleniH  in  front  in  caseB  where  the  pos- 
terior incision  had  been  niiide  to  begin  with. 

Tbi^  Ik  an  ap[)ropriiae  place  to  dii^ciiBS  the  cjuestion  of  washing 
out  the  pleura.  Some  surgeons  do  it  as  a  matter  of  routine  when 
tin'  pleura  is  first  opened,  and  others  carry  it  out  at  statetl  intervals 
in  the  .'iubsrijuent  tieutnient  of  the  ch^o.  My  opinion  is  that  it  is 
seldom  necessary,  and,  if  not  nece?^sary^  that  it  is  better  to  avoid  a 
procedure  which  is  not  unaccompatiied  by  risk,  however  remote. 
The  luo-st  Ktinkiu^'  i-mpyemata,  if  niniply  opened,  usually  become 
sweet  ill  tho  course  of  two  or  three  days,  and  1  have  never  seen 
anything  in  puidished  accoiuits  to  .suggest  that  (►tber  not  obviously 
weptic  eases  behave  better  us  the  result  of  irrigation.  The  dajiger 
associated  with  wa-^hm^'  out  is  that  of  sudden  death  from  causftB 
not  at  pres('ii[  ascerLiiined.  That  ihia  danger  is  a  real  one  may  be 
gathered  by  reference  to  many  published  eases  ivufr-  '  Trans,  of  Clin. 
.Soe..'  vol.  \.,  by  1  'r.  t'ayley),  ami  the  cause  of  death  not  being  known 
renders  it  iuiposaibte  lo  guard  a>;ainsl  this  with  certainty.  1  oace 
was  present  at  one  nf  these  fatalitifs.  It  occurred,  in  my  student 
days,  to  a  little  boy  with  a  aiiiall  Ifft  lucalisod  empyema  with  dense 
tibroits  walls.  Lt  was  the  custom  to  wa.sib  him  out  daily  with 
diluted  tincture  of  iodine   as  he  sat  up  in  tlie  hospital  ward,  and 
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it   miR  during  one    of    the    daily    washings    that    he    suddenly 
expired. 

Sometimes  however,  as,  for  example,  when  the  diEcbarge 
keeps  offensive  or  remains  purulent  for  a  very  long-  time,  it  is 
adviHahle  U>  resort  to  flushing  out  of  the  Cii\ity.  The  foUowing 
precautions  shoald  then  W  adopted.  The  patient  must  be  kept 
in  the  recumbent  posture,  the  lar^^e  tube  should  he  retained  itt  the 
wound,  and  through  it  should  hv  inserted  a  tube  of  much  timaljer 
>ize  (Jaques'  catlieter,  about  No.  H,  is  vti-y  useful  for  the  pur- 
pose), which  is  attached  by  meanw  ()f  a  lon^  tube  to  an  irrigator. 
The  irri^'ator  should  not  he  raised  luore  than  c'ighteen  inches  above 
the  level  of  tho  patient's  chest,  and  a  eareful  watch  should  be 
maintained  in  order  to  see  that  the  Huid  escapes  as  fast  as  it  i.s 
aUowe<l  to  flow  in.  If  any  doubt  is  UAt  about  thii>,  the  smalt  tube 
should  be  withdrawn,  and  the  patient  should  be  ret|uettted  to  empty 
the  chest  by  congbing.  1  have  never  seen  any  evil  eonsequoncee 
happen  when  this  plau  waH  adopted. 

After  treatment. — When  the  dressing  ha:^  been  applied  the 
patient  is  put  to  bed,  and  it  must  not  be  forgotten  that  oonsidemble 
flhock  somelimeH  follows  the  operation.  In  ttome  caaea,  especially 
in  small  children,  this  has  been  known  to  prove  fatal,  aud  not 
infrequently  it  is  neceasary  to  ba^e  recour.^e  to  pretty  free  stimu- 
lation. The  tendency  to  collapse  probably  depends  partly  on  the 
losH  of  blood  and  partly  on  the  altered  respiratory  randitions,  often 
very  irksome  at  first,  and  to  which  the  patient  has  gradually  to 
become  accustomed. 

It  will  very  Likely  be  necessary  to  change  the  dressing  for  the 
first  time  at  the  end  of  a  few  hours.  Afterwards  once  a  day 
while  the  discharge  is  copious,  and  leas  frequently  as  it  diminishes, 
will  be  HullicLently  often.  In  changing  tbe  dressings  it  i.s  well  to 
replace  the  first  piece  of  gauze,  soaked  in  [1  to  i!0)  carbolic  acid 
loticm,  as  quickly  as  poaaihiet  so  as  to  prevent  th^i  unnecessary 
entrance  of  air  (with  wliatev^T  dust  it  may  contain)  into  the  pbmia 
during  the  movements  of  respiration.  In  septic  cases  the  dressings 
niuttt  be  changed  much  more  frequently- -three  or  four  tiiiies  in  the 
day,  or  oftener— until  the  discharge  beeoinea  sweet.  The  tube 
may  be  left  hi  sitit  for  a  week,  at  the  end  of  which  time  it  will 
have  formed  a  Bmooth  track  for  itself,  and  can  be  removetl  and  re- 
introduced without  tfouble  to  the  patient.  If,  us  souietiines  haiipena, 
the  patient  finds  it  dittieult  to  move,  a  many-tailed  bandage  may 
he  substituted  for  the  ordinary  roller,  but  the  latter  keeps  the 
dressings  more  securtly  £xed. 

The  patient  should  be  kept  in  bed  in  all  cases  for  about  a  week, 
and  occupionally  for  a  much  longer  time.  But  if  at  the  end  of  a 
week  tlio  temperature  is  normal,  and  he  is  doing  well,  llie  assump- 
tion of  llie  erect  posture  for  wtme  part  of  the  day,  and  the  uiorr 
free  movement  of  the  chest  which  reaulte,  can  only  be  beneficial. 
It  ia  not  necessary  to  keep  indoors  all  the  time  that  the  tube  is 
being  worn. 

No  hard-and-fast  rule  could  be  laid  down  as  to  the  lengtli  of 
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time  the  tube  is  to  be  retained  ;  eacli  case  must  be  judged  by  itself, 
the  length  of  time  depending  priuoipally  upon  the  Ruiouiit  of 
(iischarge.  lu  small  chililren  a  few  days  is  f»enerally  sufficient, 
and  miiny  cases  have  been  known  to  do  well  when  the  tube  is 
removed  on  tbt-  second  day.  In  adults  a  longer  {period  is  usiittlly 
required,  but  even  in  those  that  are  prof^-essing  most  favourably  it 
IB  seldom  wine  to  remove  it  until  three  or  four  weeks  have  elapsed. 
IL  in  not  alway.s  necessary  to  wait  till  the  canity  is  reduced  to  h 
small  size,  provided  that  the  discharge  be  sHght  and  of  a  seroiu 
character. 

I  have  ofteii  succeeded  in  finishing  off  a  case  of  this  kind, 
which  would  othenWae  have  been  tedious,  by  iidopling  the  following 
metho^l  of  treatment.  The  tube  is  removed,  and  the  external 
openinf,'  is  allowed  to  clone  with  granulationa.  At  the  end  of  a 
certaju  period,  depending  upon  the  amount  of  previous  discharge, 
Sfty  two  or  tlirc-e  ditys,  a  raikaad  catheter  is  pushed  along  the 
sinus,  and  the  Huid  that  has  accumulated  is  di-awn  off.  If  thiii  be 
serous  and  not  )iiore  than  a  few  ounces,  another  interval  of  a  few 
daya  is  allowed  to  elapse,  and  the  name  procoi^a  la  repeated.  If  at 
the  end  of  this  time  tho  accumulated  fluid  la  still  serous  and  less  is 
<|uantity,  a  atiU  longer  interval  may  be  allowed  to  elapse,  and  wlien 
after  several  days  it  is  reduced  to  a  few  drachms,  the  pleura  may  be 
safely  triiwled  to  deal  with  it.  Should,  however,  the  accumulatiOQ 
remain  or  become  purulent,  reaort  must  be  had  a^ain  to  the 
drainage  lube. 

Method  of  closure  of  an  empyema.— Thit;  leads  to  the 
■conaiikiatioij  of  tlie  manner  in  whidi,  uuik-r  ordinary  circumstances, 
closure  of  an  empyema  taki's  place.  No  Intiation  of  the  affected 
Iimg  can  occur  durin<^'  the  ordinary  process  of  respiration.  It  is 
only  when  the  mouth  is  clof?t'd,  and  an  expiratory  effort  is  made, 
that  a  certiiiu  amount  of  air  can  be  pressed  into  it  from  the 
opposite  sidtt.     The  cavity  muHt  thorcfore  be  closed  : 

(1)  By  such  expansion  of  the  lun^'  aa  may  depend  upon  its 
natural  elasticity,  wliieb  has  been  previously  overcome  by  the 
accumulation  of  Hiiid,  and  wliich  probably  is  greatest  when  the 
lung  has  been  consolidated  liy  pneunioiiia. 

(2)  By  tlie  fallini;  in  of  thf  chest  walls. 

I.H)  liy  the-  rh-awiuj^  upwards  of  the  diaphragm,  outwards  of  the 
niediaHiinuiii,  and  downwards  of  the  structures  of  the  posterior 
trinngli'. 

(I)  V>y  thp  contrac-tinn  of  tho  granulation  tissue  lining'  the 
pleuni,  wUicli  not  oidv  unlets  ihi.s  drawinj?  inwards  of  the  various 
structures  bounding-  thi-  [deiiral  cavity,  but  also  is  constantly 
drawing  tho  lun^  nut  to  meet  them.  It  is  because  there  o^d 
comes  a  tune  when  as  much  contraction  of  the  surrounding  p&rU 
au"l  expansion  of  tlie  lunf»s  iis  possible  has  taken  place,  that  the 
prorrrts  of  closure  {'oincs  to  a  standstill. 

(ij)  When  ibc  method  deacriiied  aliove  of  periodical  tapping 
with  the  railroiid  catheter  is  adopied,  tmathcr  force  is  introduced 
to  aid  hi  the  clot^ur*'  nf  the  cavity,     Tliis  is  the  absorption  of  air 
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"by  the  pleura.  That  Etach  ahsorivtian  takea  place  in  cases  of  tran- 
matic  pnettxnothorax  is  well  known,  and  that  it  may  oocar  in  cases 
of  empyema  is  pro'red  by  the  &ct  that  not  infrequently  at  these 
pwiodieal  tappings  a  negative  preraure  is  found  to  exist. 

It  has  been  hinted  that  in  a  certain 'nomber  of  oases  of 
empyema  the  cavity  does  not  close  as  the  result  of  a  simple 
incision ;  this  depends  upon  the  changes  that  take  place  in  the 
plenra  its^,  in  the  long,  and  in  surronnding  parts,  the  disoussion 
of  which  conditions  may  be  conveniently  considered  here. 

In  an  empyema  of  old  standing,  whether  it  has  been  opened  or 
not,  the  pleora  becomes  enormously  thickened ;  it  becomes  con- 
verted indeed  into  a  thick  layer  of  fibrous  tissue,  which  it  is  not 
nncommon  to  find  half  an  inch  in  thickness,  and  often  much  more 
than  this.  The  fibrous  tissue  cuts  with  a  gristly  section  and  is 
intensely  hard ;  and,  as  in  obedieUce  to  the  universal  law  mature 
fibrous  tissue  occupies  a  smaller  space  than  the  granulation  tissue 
from  which  it  is  formed,  a  large  amount  of  contraction  must 
necessarily  occur  during  the  process  of  its  development.  This 
contraction  reacts  in  various  ways  upon  the  surrounding  parts. 
Thus  the  lung  tends  to  become  more  and  more  compressed,  and  its 
fonctions  are  more  and  more  interfered  with  in  consequence.  The 
parts  that  surround  the  pleura  are  being  constantly  drawn  towards 
one  another,  so  that  the  arch  of  the  diaphragm  comes  to  occupy  a 
higher  position  than  normal,  and  there  is  a  corresponding  dis- 
placement upwards  of  the  higher  abdominal  Wscera,  whilst  the 
mediastinum  is  drawn  more  and  more  to  the  affected  side.  The 
changes  that  take  place  in  the  parietes  of  the  thorax  over  and  above 
those  that  depend  on  their  increased  thickness  result  in  the  ap- 
proximation of  the  ribs  to  one  another,  and  in  the  development  of 
lateral  curvature  of  the  spine.  This  lateral  curvature,  like  the 
ordinaiy  scoliosis,  is  accompanied  by  torsion  of  tho  vertebrie,  but  it 
differs  from  it  in  certain  obvious  characteristics.  lu  the  first  place, 
the  curve  is,  as  a  rule,  much  longer,  and  extends  from  the  lower 
partof  the  cervical  region  to  the  lumbar  region  (fig.  148).  The  com- 
pensatory curves  are  proportionately  shorter.  In  the  next  place, 
the  shape  of  the  chest  differs  from  that  met  with  in  scolioBis, 
inasmuch  as  on  the  contracted  side  it  is  flattened  both  in  front  and 
behind,  whereas  in  scoHosis  flattening  is  met  with  in  front,  on  the 
same  side  as  that  on  which  the  angles  of  the  ribs  and  the  an^'lo 
of  the  scapula  form  the  characteristic  gibbosity  or  hump.  Tho  nha, 
again,  do  not  take  the  same  shape  as  in  scoliosis,  but  are  simply 
drawn  very  closely  together ;  not  uncommonly,  indec^d,  tlioy  overlap 
one  another,  and  sometimes  several  ribs  have  been  found  united  by 
cross-bars,  or  into  one  solid  mass.  Tho  patient  is  often  alarmed  at 
observing  drooping  of  tho  shoulder  which  is  caused  by  this  lateral 
curvature,  though  to  the  surgeon  it  is  an  augury  of  succcsa.  He  is 
often  asked  whether  it  is  to  bo  permanont ;  to  tliis  ho  sliould  give 
a  guarded  reply,  liut  it  may  be  safely  said  that  in  children,  if  the 
curvature  be  not  great  and  if  the  cavity  close  witliin  a  reasonable 
time,  almost  complete  recovery  is  likely  to  occur.    Not  so,  however. 
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where  the  closure  is  long  detayod,  or  in  aduUs.    He  may,  however. 

conaolc  hi»  patient  by  telling  him  that  a  certain  amount  of  droopi&g 
of  the  aliouliler  is  very  incuuspicuoua,  aud  that  a  very  large  pro- 
iwrtion  of  healthy  people  really  possess  the  same  deformity  to  b 
fiioall  degreo. 

Another  change  that  is  met  with  in  the  pleura  re^ulta  from  the 
deposit  of  calcareous  plates.  Tliese  ate  sometimes  small  and 
Bamotimea  of  a  vary  large  size,  and,  as  far  as.  1  have  seen,  are  most 
frt**)uent  iu  tiiberc\ilar  casts.  The  tendency  to  the  formiUtoD  of 
ilicisti  calcareous  plates  is  moat  invt'toraty,  and  if  they  are  met  wth 
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on  npi'iiinji  the  empyema  the  chance  of  complete  closure  is  very 
small.  If  the  plates  are  large  and  hxed  ii  is  iioi  wise  to  attempt 
ihi'ir  removal,  as  ii  may  bu  imtiossihle  t»)  tell  hoiv  far  they  tixteod, 
and  what  large  rttui  imjwvtant  etrnclures  may  be  injured  by  dra^ng 
upon  tliem. 

If  an  empyt-ma  does  not  close  eitlier  on  account  of  imperfect 
opening  or  in  spite  of  tlu-  freest  drainage  that  can  be  obtained  by  a 
single  or  double  opwninj^'.  certain  other  coustitutioual  changes  ar« 
likely  Ut  occur,  but  they  are  more  frequently  met  with  where  the 
exit  'for  the  discharge  has  been  imi>erfect  than  where  it  has  beeo 
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free.  Tliey  do  not  differ  from  tho^e  which  are  produced  liy  chronic 
suppuration  elsewbere.  Tbe  patient  bocomoa  pale  and  antcmic, 
has  a  more  or  lesB  hectic  temperatur*?,  and  in  time  develops  amyloid 
changes  in  tbe  viscera  which  are  recognised  by  the  presence  of 
cnlargemeut  of  the  liver»  pale  and  perhaps  albunilnoua  urine  of  low 
specific  gra\ity,  diarrhcna,  emaciation  and  clubbing  of  the  fingers 
and  pojwibly  of  the  wriatH  and  no^e.  It  in  in  cases  of  empyema 
that  tbe  most  striking  examples  of  the  rapid  disappearance  of  those 
conditions  are  notfd  as  fioon  aa  the  suppurating  cavity  has  been 
made  to  clone.  I  have  ne^n  a  young  man  with  aa  imperfectly 
drained  empyema  which  did  not  contain  more  than  a  few  ouncea  of 
pus  rapidly  develop  a  liver  which  exlendod  hclow  hifl  nrabiliciis, 
whilst  hJH  fiugurs  were  dubbed  and  hh  urine  wais  solid  with 
albumon  on  boilinff.  A  few  weeks  of  satisftictory  drainage  caused 
the  closure  of  the  cavity,  and  in  considerably  loas  than  iwo  years 
the  liver  dulnoss  Wfu*  iioniial.  the  clubbing  Imd  diHiipiiearod,  and 
there  was  only  an  occasional  trace  of  albumen  in  the  urines. 

a.  J,  G. 
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Estlander's  operation.-  In  tho  year  1B77  aai  operation 

was  (k'virteil  l»y  Estlanik-r,  of  Ilt'leingfnrs,  for  the  rplief  of  cases 
in  which  siiiiplt  iJraina,L;E'  pro\L'il  ineffectual.  Kecogiiising  that 
non-elofiure  itfiicnrJeil  n\iQn  tlif  fact  tliat  contraction  of  the  sur- 
roiiniliiiR  ]inrt.4  uikI  e:v]miision  nf  the  lung^  hitl  reached  their 
atiuosE  possibk-  limits,  he-  euilL'avourte'd  to  eDaSilt  further  contraction 
to  octrni"  hy  reuioviiig  rnnsitlfrablio  jmrtions  of  the  unyielding 
i^tiniiL'tures  of  Uie  chest  \ml11.  His  jAnn  was  to  take  away  as  much 
of  tlie  ribs  us  crtiresponded  to  the  outer  wall  of  the  cavity. 

Thf  .'Stops  of  (1  so-callcil  Katl:iinlpr'H  operation  wit!  now  be 
dfificribeil.  Tiit  ^iUI■K1■olI  in  Ihf  fnai  jjlac-e  enJeavours  to  ascertain 
by  means  of  a  long  pnilie  ipLwler  probes  .\re  vc-ry  useful  for  thu 
piirpnse)  iLjiprnsiniiitfly  the  size  of  the  cavity.  He  plans  his 
incision  in  .such  u  way  tliat  frei^  ai-cess  h  K^i'ied  to  all  the  ribs 
eonvspoiiiliuj:  to  the  ciiviiy.  wfnlst  inflicting  as  little  iujury  as 
possible  upon  the  muscleii  und  avoiding  tllc^  section  of  important 
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nerves.    Thus,  for  an  example,  an  S-shaped  incision,  or  a  Z-shapeJ 
mcisioD,  or  a  round  or  ti  squara  Hap  will  ofttiii  enablt;  hini  to  turn 
forwards  the  [)ectorftli3  major,  or  backwarda  the  latisainius  dorsi,  or 
outwards   the   acapnia,   whilst  avoiding  the   long  thoracic  or  the 
spinal  accessory  nerve.     If   it  be  only   required  to  reino%e  throe 
ribB,  a  single  incision  in  the  direction  o'l  the  central  one  will  genf - 
rally  be  found  sufticient  for  the  purpose.     The  incision  is  carried 
dowii  to  the  bouen,  and  the  soft  parts  are  i-apidly  reflected  from 
them.    The  perioHleum  being  left  i»t  sjfu,  a  portion  of  nb  or  ribs 
in   the  neighbourhood   of  thu*  sinis  m  then  removed,  sufliciently 
hirpc  to  enable  the  fiuj^'er  to  be  introduced,  for  wbicb   purpose  it 
Ts-ill  also  be  necessary  to  make  aai  incision  in  the  thickened  pleura, 
ftomo  difficulty  is  likely  to  be  mot  with  in  thia  stage  from  the  fact  that 
now  bone  has  been  Jiiost  probably  thrown  out.  uniting'  the  riba  to- 
gether, and  ft-rming  a  bony  rbj^  round  the  sinus  which  has  been 
occupied  by  the  drainage  lube  iliK'8-  1^^.  1^«.  1^6).     After  the  in- 
troduction of  the  Jiiiger  a  more  accurate  idea  is  obtainable  of  the 
extent  of  the  operation  which  will  be  rt^ipiirud.     This  havinit  been 
ascertained,  each  nh  is  removed  in  ibe  same  way  as  described  on 
p.  (iO<>.     For,  alllioufs'li  it  is  not  propoaerl  to  preserve  the  periosteum, 
it  ia  a  simpler  and  (juick't^r  procesa  to  separate  it  from  the  ribs  than 
to  take  it  away  with  them.     The  next  ^tep  is  to  remove  the  thickened 
pleura  and  the  intercostal  ninKclea.     Thia  may  lie  lione  freely  with 
a  pair  of  istrong  curved  acisaors. ;  and  it  is  interesting  tu  observe  that 
at  this  stage  the  hipniorrbage  is  sliffht,  although  in  the  preliminary 
proceRS  of  clearing  the  ribs  it  is  often  troublesoniely  free.     This 
appears  to  depend  upon  the  fact  that  the  JntLTcoatal  arteries  have 
been  practically  obliterated  by  tbo  ["'esaart'  of  inflammatory  pro- 
ducts, their  functions  havintj  been  taken  on  by  smaller  and  more 
superficial  vessels.     It  may  even  happen  that  no  intercostal  vessel 
at  all  has  to  be  ligatured,  but  the  surgeon  must  be  prepared  to 
secure  any  vesspls  that  bleed.     There  is  now  left  a  ilat  >mrftice  at 
the  bottom  of  the  wound,  which  may  be  either  dressed  from  the 
bottom    by  plugging  it  with   antiseptic   gauze,   or,   if  it    seems 
advisable,  the  skin  may  be  [►artiallv  etitrbed  up  whilst  a  drainage 
tube  is  inr^erted  at  n  convenient  spot.     As  a  rule,  it  will  be  found 
that  the  upper  part  is  the  most  diJiIcult  to  close,  and  it  is  here, 
therefore,  thiit  the  draina;,'!'  tube  will  probably  have  to  be  placed. 
It  is  this  MO  doubt    that   aecounts  for    the    fact  that  Kstlander's 
O|»eration,  whilst  sometimes  successful,  oflun    leads  to  givat   im- 
provement, but    leaves  a  sinus  at    the   upper   part   of    tlie  che.st. 
It   is  open  to  (|uentioTi  whi^lher  it  is  justihable  to  remove  part  of 
the  second  rib,  and  it  is  uxtremely  doubtful  wia-ther  the  first  rib 
should  ever  bo  submitted  to  -tuch  a  process.     No  doubt  most  of  the 
failures  deiw-ml   upon  the  insutlicient  removal  of  ribs.     When  all 
has  been  said  that    can    be  said  against  this  operation,  bonever, 
it   must  be  recogniged  as  a  real  luivance  in  Burgery.     b'ig.  14i  is 
taken  fmm  a  patient  on  whom  a  cons<idenible  opeiation  of  this  sort 
had  been  <Eoni,-,  iiut  in  whom  the  cure  wiis  not  complete.     A  back 
view  of  the  same  putimi  is  ^liown  in  tig.  1  IH. 

It  It  '2 
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It  ha:^  bien  suggeMtitl  tlmt,  before  applying  the  dressing,  the 
Temainiiif^  part  of  the  pleura  should  he  scraped  ;  hut  it  is  not  clear 
that  this  is  really  hpnefictal,  an<i  it  must  not  he  forgotten  that  i(  it 
he  done  completely,  thti  sharp  spoon  may  he  applie<l  very  cloite  to 
the  iTiiportant  structures  oocupying  the  racdiastinmn.  An  Attempt 
may,  hnwever,  he  made  to  render  the  cavity  aseptic  by  the  applica- 
tion to  the  stirfaee  of  a  Holutinn  of  chloride  of  zinc  (40  grs.  to  the 
ouncp)  and  the  omployuieut  of  a  limited  quantity  of  iodoform. 

The  operation  is  not  lightly  to  be  uncicrtaken,  as  it  involve8  aeon- 
sitjerahle  auiount  of  shock  and  tn<^^  of  hlood,  and  patients  have  btwn 
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known  tosuucumh  to  it.  1  biiv<;  h^anl  of  a  pationt  dying  during 
the  prneess  nf  irrifjating  the  anrfuce  of  the  pleum  before  stitching 
lip  tlie  M'uuiid.  It  must  also  bt  remembered  that  these  easen  are 
nearly  always  septic,  luul  that  a  lar^e  area  of  t-ancellouB  bone 
in  being  exposed  to  the  action  of  septic  diHeharg^a,  It  ia  truly 
reiiiiirKubU'  how  Hli|.;ht  is  tht-  deformity  after  very  extensive  operu- 
lions  of  this  sort  often  mncb  less  than  is  met  with  in  cases  that 
flose  by  iijitural  procesaes,  This  is  prohahiy  accounted  for  hy  the 
fact  that  it  is  precisely  in  ihosf  eases  in  which  coniraction  does  not 
ofpur  that  Estlander's  opemtion  is  cftlled  for. 
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Varieties  of  empyemata.— It  is  unusual  to  meet  wit]  1  a 
genuine  genr.rai  empitemn.  It  aeldom  necnrs  excopt  in  thoBo  ciiiaep 
where  the  iutrLMluutiuii  uf  Heptic  lULitter  liitu  a  heultUy  pleiim  has 
given  rise  to  the  rapiJ  ctl'usion  of  purulent  fluid  into  it.  Sik-Ii  cases 
are  tlioao  of  rupture  iiitn  the  pkmra  of  sub-diaphragmatif  ahstiesH, 
or  of  livtr  nbrfctss,  or  of  11  (.H-riuiecHil  HljHcegs.  or  of  a  aeptit  abscess  of 
tbe  lung  or  tibrttt-ssutj  which  hftVf  betn  caused  by  (.'xternal  wounds ; 
bnt  perhaps  the  most  common  of  all  are  those  empyeraatn  which  buve 
been  caused  by  the  inlroductioii  of  an  exploring'  needle  through  u 
healthy  pleura  into  a  septic  hui^-  I  have  mysolf  produced  this  isfiult 
in  t'xploring  a  cafie  of  bronchioctasis,  and  I  have  operated  upon  one 
which  was  caused  by  the  exploration  of  the  lun^  which  hiul  beconn- 
gangrenous  ae  a  result  of  the  pressure  of  an  aneurysm  on  the  Inft 
broncbuB. 

In  the  ffreai  majority  of  inflammatory  (!aHes,  however,  Kome 
parts  of  the  Iiuii^  are  lulliQreui'  to  the  piinctal  pleura.  Tlit>  most 
common  sitnationH  for  these  adhesions  are  ijetwcen  tbc  haao  of  the 
luu^  and  the  diaphragm^  between  its  inner  hiurface  and  the  peri- 
cardium, between  the  back  of  the  luu;,'  and  the  holluw  formed  by 
the  angles  of  the  rib3,  and  at  the  apex.  It  will  thus  be  seen  thatmot*t 
empyemata  are  in  fact  circiniiBeribed,  hut  the  term  circumsciibed 
or  loatUscd  cmpifvma  is,  as  a  ridu.  reserved  for  thoee  ca^es  in  which 
the  snpptnatiiit^'  cavity  ncctipies  only  a  small  part  of  the  pleura. 

Localised  empyemata  imty  be  conveniently  divided  into 
tliree  classes.  The  licst,  and  iiy  fur  the  commonest,  includes  those 
in  which  tha  nuttter  is  contaiiu-d  in  a  cavity  between  the  outer 
surface  of  Lbe  liio;^'  and  tbi^  rnstal  pleura.  The  second  variety  is 
tiiat  between  the  diiiphrugoi  and  the  base  of  the  lun^,  the  su-calleil 
fliapiira/fmntic  eminjunm,  and  the  third  is  between  two  contiguous 
lobes  or  between  the  lung  and  the  mediastimim.  The  treatment 
of  the  first  olfers  no  special  dilUcnlties  bcyuii<l  those  of  dia- 
gnosis. Itoth  i|ia;,'no8i«  and  treatment  are  more  dithcnlt  in  the 
others,  and,  indeed,  no  rules  can  be  given  for  the  treatment  for 
the  third  class  of  cases.  If  lliere  be  a  reasoimble  prospect  of 
finding  matter  between  the  diaphiagni  and  the  lun},',  tins  region 
may  ho  siifely  explored  after  removal  of  a  portion  of  rib,  prefer- 
ably the  ninth,  niidway  hetsveen  the  axillary  folds,  care  bi-'iii;; 
taken  tlmt  the  portion  of  rib  renioied  ia  above  the  level  of  the 
lower  limit  of  the  pleura,  The  hnger  introdnced  through  this 
opening  uuiy  be  readily  made  to  pass  between  the  Uniig  luid  the 
diapbinyui,  und  can  explori.-  alnuist  the  whole  surface.  Ihit,  if  it 
be  not  long  enough,  the  investigation  may  b*-  complated  with  a 
blunt  instrument  slightly  beiU  upon  the  Hat. 

There  may  be  more  than  one  localised  empyema  in  the  same 
patient.  It  may  also  happt-n  that  a  large  cavity  is  incompletely 
subdivided  into  loeuU  by  the  presence  of  adhesiouB.  In  such  caaos 
it  is  often  diflieidi  to  obtain  satisfiu,'tory  drainage.  The  prospect 
of  complete  closure  is  greater  in  loculated  than  in  generai  euipye- 
muta ;  Imt,  if  this  result  he  not  oiitained,  resort  maybe  had  to 
i-'.fitlander'a  operation  with  consulerable  contldence  of  success. 
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Tbe  i^ui'Etlon  of  the  proper  treatment  to  he  applied  to  double 

empyema  hits  liceii  much  debuted,  noiue  surgeons  preferring  to 
optirate  upcn  lioth  ul  tlic  sutup  time,  whilst  others  consider  that  at 
least  Gonie  days  shnuld  ho  allnwed  to  elapse  hr-twieen  the  two  opera- 
tion!^. It  us>»c1  to  he  considered  impossible  tbtit  the  ]>atienl  couUl 
hreatlie  with  lioth  hia  pleura!  cavities  open,  and  this  would  be  the 
cai^e  if  there  werp  no  a^:lhesion8.  The  presence  of  the  iidhesionB 
pt<nnit»  the  muvenients  of  the  chest  to  canse  a  certutn  amount  of 
expansion  in  the  lungs,  ftnd  this  accounts  for  the  fact  tJmt  cases  may 
do  flcLl  in  vthiL'b  botli  pleurif  are  open  at  the  same  time.  I  cannot 
hut  think,  liowever,  that  it  is  safer  to  allow  the  patient  to  become 
accusttirned  to  the  altered  respiratory  conditions  which  are  involved 
in  the  opening  of  one  pleuni,  and  which,  as  has  been  said,  often 
malte  renpit-ation  for  a  time  very  difticult,  before  interfering  with 
the  opposile  ImiR.  Of  course  there  may  be  cases  in  which  both 
fiidts  are  so  full  that  it  la  thought  best  to  avoid  any  delay ;  but 
c^ven  in  thcKe  I  think  it  wtmUl  be  safer  to  open  onp  and  aspirat*  Uie 
other,  and  to  reserve  the  completion  of  the  operation  for  a  later 
occaBion. 

PrognoaiB.— It  is  inipoFsible  to  make  a  ■eoniprehenBJve  state- 
ment iibimt  jjrofjiiii.'^is  in  cases  of  empyema,  seeing  that  thoy  depend 
opon  such  a  variety  of  cuu^^ee,  and  that  tho  chimce  of  recovery  is 
aleo  dependent  on  so  many  conditions.  In  a  general  way,  however, 
it  nmy  be  said  that  in  actrte  enipyeum  of  cluJdren  and  younp  people 
prognrnsis  is  very  favomahle.  and  that  even  in  older  people  and 
in  chronic  casea,  provided  the  lun;;  be  not  inordinately  comprertsed, 
there  is  very  fair  ciiancc  of  recovery,  even  if  thu  opening  have  been 
long  delayed.  The  points  that  militate  most  against  success  are 
the  absence  of  iidhesions,  rij^'tdity  of  tin-  chest  and  f;reat  collapse  of 
the  hmg,  the  tubercular  taint,  and,  under  some  ei re uin stances,  the 
fornuition  of  a  bronchial  fistula,  or  the  presence  of  some  permanent 
soiufio  of  irritation  such  as  a  carious  spine  or  rib,  or  that  of  a  tumour 
or  of  a  foreign  body.  Of  all  tliese  the  tubercular  element  is  perhaps 
the  most  unsatisfactory.  It  usirnUy  leads  to  disappointment  in 
what  otbenvisc  appear  lo  be  most  promising  cases.  Should  sup- 
piiraiiun  persist  there  is  Jiotbing  for  it  but  for  the  patient  to  go  on 
wearing'  tfie  tube  ;  fortunatety,  however,  it  is  possible  to  live  a  happy 
life  lunler  these  cirL-nmstancea.  1  am  acquainted  wth  a  tuheroidar 
patient  who  haa  worn  a  tube  for  sie\i'nteen  years.  He  is  in  active 
business,  nial  diiriuu'  the  bist  few  years  has  married.  His  cavity  is 
small,  but  will  not  close  in  spite  of  the  performance  of  a  very  com- 
plete Estlander's  operation.  Another  patient,  one  of  the  first  I 
ever  operated  upon  more  than  twenty  years  aj^^o,  making  the  com- 
paratively small  ojiening  winch  was  common  in  those  days,  has 
ffone  on  weariuf:;  his  lube  ever  .since  because  he  could  not  make  np 
his  mind  to  submit  to  another  operation  with  avit>w  to  obtain  better 
<lniinage.  His  liiigers  have  bectmie  a  little  clubljed.  anil  he  is  pale, 
and  there  is  a  little  albnnien  in  the  urine  ;  he  has  also sutTered  from 
an  inter-curreiii,  attack  iif  syphilis;  still  lie  is,  or  was  recently,  alive, 
following  the  active  occapatioii  of  a  costennoager.     Such  fttcts  as 
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these  are  intereaimg  to  thoBe  who  may  have  to  answer  questions 
with  regard  to  progiuMiis.  The  patient  with  a  permanent  fistula 
Bhoald  have  two  tubes  which  he  should  use  on  alternate  days, 
keeping  the  one  he  is  not  using  in  1  to  20  carbolic  acid  lotion.  A 
few  thicknesBes  of  borado  lint  and  a  pad  of  wood  wool  will  be  found 
a  very  satisfactory  dressing.  No  effort  should  be  S|«xed  to  maintain, 
as  fiur  as  possible,  asepsis  in  these  cases. 

Spontaneous  rupture. — A  previous  reference  has  been 
made  to  the  spontaneous  oorsting  of  empvemata,  and  it  was  stated 
that  the  late  Mr.  Marshall  maintained  that  the  most  usual  place 
for  spontaneous  rupture  was  in  the  fifth  intercostal  space,  just  out- 
side the  edge  of  the  peotoralis  major.  Gases  of  spontaneous  rupture 
are  not  sufficiently  common  to  enable  many  surgeons  to  form  an 
opinion  of  their  own  on  the  question.  I  have  seen  it  occur 
through  an  upper  interspace  close  under  the  clavicle,  through 
one  of  the  middle  inter-spaces  near  the  sternum  (which,  it  will  be 
remembered,  may  be  in  front  of  the  pericardium),  occasionally 
behind  the  breast  or  in  various  situations  in  the  back,  even  as  far 
down  as  the  tenth  or  eleventh  interspaces.  Still,  I  believe  that, 
on  the  whole,  Mr.  Marshall  was  right  in  his  assertion.  This,  how- 
ever, by  no  means  concludes  the  list  of  possible  situations  for 
extemsJ  rupture ;  pus  from  the  pleura  may  find  its  way  like  a 
psoas  abscess  into  the  abdomen,  and  may  point  at  the  groin,  in  the 
thigh,  or,  it  is  said,  even  at  the  knee  or  the  ankle.  I  have  not 
myself  seen  an  empyema  reach  lower  than  the  iUac  fossa,  and  even 
in  this  case  the  diagnosis  was  not  quite  certain.  Whether  Nature's 
opening,  in  a  case  that  has  ruptured  externally,  should  be  trusted  to 
carry  on  the  drainage  depends  on  its  size  and  situation.  Generally, 
however,  it  will  be  found  that  Nature  is  not  a  satisfactory  surgeon, 
and  that  it  is  wisest  without  delay  to  make  a  second  opening  in  the 
best  situation.  One  of  the  most  peculiar  cases  of  spontaneous 
rupture  that  1  have  seen  occurred  in  a  middle-aged  man  after 
influenza — an  abscess  developed  almost  in  front  of  the  axillary 
vessels  below  the  clavicle  ;  it  had  been  discharging  for  some  time 
when  he  came  under  my  care,  and  dulness  was  almost  confined  to 
the  snpra-spinous  fossa.  After  making  an  incision  in  order  to 
follow  down  the  sinus  I  was  obli<,'ed  to  draw  the  axillary  vessels 
outwards,  and  open  the  empyema  in  the  first  intercostal  space. 
This  led  to  a  rapid  and  complnto  recovery. 

Rupture  into  a  bronchus.- -Far  more  conmion  than 
external  rupture  is  the  rupture  of  an  empyema  into  a  bronchial 
tube.  Its  occurrence  is  readily  recoj,'nised  by  the  sudden  onset 
of  cough  and  expectoration  frequently  preceded  by  a  slight  hn  mo- 
ptysis  ;  this  is  often  extremely  distrcsHing  to  the  patient,  and  in 
very  rare  cases  may  prove  fatal  by  causing  sufibcation.  Opinions 
are  divided  as  to  wliat  should  be  done  under  the  circumstances  ;  it 
is  probably  wisest  to  watch  the  patient  carefully  tor  a  few  days, 
and  see  whether  the  discharge  diminishes,  whilst,  at  the  same  time, 
the  temperature  keeps  down.  Should  this,  liowever,  not  be  the 
case,  it  implies  that  the  opcninfr  is  not  suHiciontly  free,  and  then 
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nothing  is  to  be  gatnoti,  whereas  much  may  be  lost,  by  delay  in 
itmkinj,'  an  external  incision.  Tiic  danger  in  not  only  to  tue  affccteU 
lung,  but  also  to  that  on  the  othor  sirle,  li-om  the  inspiration  inio 
the  bronchial  tubeif  of  pun  from  the  pleura.  It  is  im  fort  una  t«'Iy 
not  uncommon  lor  cases  of  this  sort  to  hv  allowud  to  drift  on  fruiu 
week  to  week,  anJ  from  month  to  month,  and  even  from  year  to 
year  in  the  hope  that  in  the  course  of  time  the  cavity  may  close. 
In  the  tntuntinie,  not  only  does  the  lung  suffer,  but  amyloid 
ohaiigE^s  are  imminent,  and  the  chances  of  a  cure,  when  operation 
it!  at  last  resurteil  to,  are  greatly  diminished.  It  has  been  Huid  that 
in  some  cnse^;  the  presence  of  a  bronchial  fistitta  prevents  the 
closure  of  an  empyema ;  thiu  appears  to  depend  upon  the  fact  tbat 
the  fistula  13  very  liirj^e,  under  which  circura stances  its  existence 
can  be  recognised,  in  the  Htst  place,  by  the  loud  sound  that  ia 
made  when  tlie  jiatietit  draw:?  his  breath,  and  in  the  second  place 
by  the  fact  that,  if  the  mouth  and  nose  be  closed,  he  can  draw 
air  into  the  oppoisite  lung,  as  may  be  proved  by  listening  with  a 
stethoscope,  and,  in  t3if  third  place,  by  the  mucoid  character 
of  the  di^ehargG.  T  have  under  observation  a  patient  who  is  in 
robuat  health,  but  who  ^viU  apparently  have  to  wear  a  tube  for 
the  rest  of  hi^  Ufe  fioni  this  ciiiise.  It  mui^t  not,  however,  be 
supposed  that  in  such  casea  elosure  can  never  take  place ;  it  may 
occur,  provided  the  cavity  of  the  empyema  ha?*  been  ahohsbed.  If 
nothing  except  an  oE:icning  direct  into  the  bronchus  is  left, 
and  should  the  discharge  become  intinitesimally  small,  it  is  often 
safe  to  take  out  the  tube,  when  the  external  wound  will  probably 
clos^  rapidly.  But  9nch  a  result  can  hardly  be  anticipated  if  the 
bronchi  in  the  nfl'ected  lung  have  beeome  dilated  and  secrete  more 
than  the  normal  aniounl  of  nmcu.s.  I  hiive  heard  suggestions  for  the 
removal  of  a  part  or  the  whole  of  such  a  disea.'^ed  lung  under  these 
circumstances,  but  liave  not  myself  attempted  such  a  heroic  line  of 
tiTfttnient.  It  seem^  indeed  open  to  question  whether  bo  dangerous 
an  operation  is  justiliable. 

Mode  of  death.  An  empyema  may  cause  death  in  various 
way^.  If  nnopini'^I,  tlii'  patient  may  die  from  interference  witli  the 
retiph-utioii.  \\'ilhiii  a  .short  time  oF  the  operation  he  may  die  of 
tibock,  or  losjs  of  bloud,  or  subseipteiitly  from  secondary  hiemor* 
rhiigc,  from  the  exhaustion  produced  by  long  discharge  from  acute 
albuminuria,  or  from  bhiotl-paisoiiing.  In  the  Irn^t  category  must 
be  included  those  not  very  uncommon  cases  in  which  an  empyema 
or  a  pulmonai")'  ahsicss  has  beeTi  followed  by  absoL-ss  in  the  brain. 
Why  this  should  be  wo,  comparatively  speaking,  common  ia  quite 
unexplained.  Sir  William  Gowers.'  q tinting  from  Martin's 
'^  Hirnabsces.sp  ■  (Berlin,  iso^i.  says  that  this  form  of  cerebral 
abscess  iy  ciLlled  'iJiiliiiunal  cerebral  abscess.'  He  adds  that 
'  they  never  rchult  froiu  true  luberculnr  cavities,  that  the  abscess 
is  single  in  about  half  the  cases,  and  is  generally  situftte«1  in 
the  cerebral  hemispheres,  especially  in   the  posterior  lobe.     The 

'  Dismses  0/  Ihe  Nnvom  Syatem,  vol.  ii.  p,  477,  htooiiA  edition,  ItAIS. 
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cerebellum  is  not  often  affectt-d  from  tbls  chusc,  and  never  siifleis 
alone'  11.  Nather'  says  that  cerebral  abscess  ooeurs  in  about  eight 
per  cent,  of  caiien  of  hiicLi  ilbiuiLiit^s  as  gtingreiiti  of  hiii^.  fn^Ud 
bronclutis,  and  brouchieciasis.  Hi»  atalisties  are  compiiied  from 
ninety-eight  casen. 

The»t!  ahgcbsses  are  seldom  amenable  to  HiirKi<::al  trealiiietiL  1 
bave  opened  one  without  good  restilt,  probably  tiecuuse  it  was  not 
single,  and  I  have  Bearcbed  for  one  which  appeared  to  give  positive 
e\'idciice  ol  beiiij?  situated  in  tbt  mouir  urea,  but  wan  reitUy  in  the 
occipital  lobe.  \Vhil^i  writln;;'  tbiseliapter  1  waaht-'Bitatiiig  wbetber 
to  explore  a  case  without  localising  symptoms,  in  which  after  doatb 
nole>»  than  seven  separate  foci  of  suppiiraUon  wtire  foiinil.  Still,  it' 
distinct  localising;  symptoms  are  present,  ibewir^eon's  duty  is  clear  : 
he  muHt  endeavour  to  open  the  absceas,  for,  if  unrelieved,  the  fatal 
result  i^  inevitable. 

Diffioultiea  in  diagnoaifi.— Even  after  the  diiscovery  of 
pus  by  the  introduction  of  ibt^  exploring  needle  throu^'h  an  intcr- 
ooatal  space,  it  in  often  impoKaiUle  to  way  wliether  it  is  in  the  pleura 
or  elsttwhL'rc,  ami  this  difficulty  is  Dot  always  cleared  up  when  a  free 
opening'  has  been  made  and  the  tinker  has  been  introduced.  It 
may,  for  example,  haiipeu  that  the  needle  ha.-*  entered  an  ab»iceH3  or 
a  suppurating  iiy^latid  in  an  adheitfiit  lung,  or  it  may  pass  through 
the  diaphraK'm  into  a  sHb-diaphra<;;matic  abwcess,  or  into  an  aliscesa 
□r  suppurating'  bydalid  nf  the  liver,  or  it  may  have  been  made  to 
enter  the  ptricardiinn  or  an  abhcesH  niUiated  between  the  pleura  and 
the  rib.  These  various  condilionw  must  therefore  now  be  shortly 
considered. 

AbsceiCi  of  the  lung  and  hydatid  of  the  lung  are  treated  of  in 
Chapter  \IX..  p.  241,  and  in  Chapter  XLl..  p.  ib'2,  to  which  the 
reaxler  in  referred. 

Sub-diaphragmatic  abscess  miiv  iinw  from  a  variety  of 
caiise.s  which  may  be  considered  luider  iwo  heads:  (1)  inttv}fi'ri- 
toneal.  mimely,  those  orifjinatinM^  from  the  stomach,  the  duonlenum, 
the  transverse  colon,  tlie  liver  and  the  spleen,  Ae. ;  and  ['J.)  extraperi- 
toneal, which  start  from  such  structures  ns  the  kidneys,  nostt-rior 
part  nf  the  liver,  cieeum.  the  vertebrfe  juid  tlie  ribs.  In  cases  of 
doubt,  therefore,  inquiry  .'should  be  made  as  to  the  existence  of  previous 
disease  in  any  of  the  parts  mentioned.  By  far  the  nmnl  common 
causes  of  such  siib-dutpbra^matie  ab^cpRses  as  are  likely  to  lead  to 
coiifnsioti  in  dia*;no.sis  are  the  gradual  rupture  nf  an  ulcer  in  the 
upper  part  of  the  stomatdi,  or  in  the  trau8\erMe  colon,  or  the  bursting 
of  an  abscess  of  the  liver;  they  dn  not  of  coiuse  iuvulve  the  whole 
peritoneal  cavity,  but  are  limited  by  adlie^iions  itt  their  lower  parts. 
If  the  abscess  have  bur.st  from  the  liver.  In  nil  pnibnbilily  that 
NiBcus  will  have  been  pushed  vevy  ooiisiiierably  downwards,  liut  i.he 
limit  of  dulness  upwards  will  have  been  Increased  lu  still  greater 
proportion.  If  it  have  originated  from  a  larrforation  of  the  trans- 
verse colon  or  the  duodenum,  it  will  probably  contain  gas,  and  & 

<  DeutKht  Atchic/.  khn.  MuU  xkxiv.  p.  \m. 
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tympanitic  area  will  then  exidt  corresponding  to  the  size  of  the  cavity, 

aboUsbing  the  livpr-dulness  completely,  and  exteiuling  upwards 
sometimes  alinnst  to  tlio  clavicle  and  tlownw&rJs  for  a  greater  or 
less  distance  into  the  alHlomen.  Over  this  ».rea  the  hell  sound  may 
be  obtained,  and  part  of  it  will  become  dull  when  the  pntient 
assnniGB  the  erect  posture.  For  these  reasons,  the  name  of  snh. 
<luij>hiagmalir  pncmnothortu-  has  been  applied  to  this  condition. 

In  both  forms  the  heart  may  be  very  much  displaced.  Sonie- 
Cimes  the  conti-nts  (itg  croamy,  inodorous  piis,  or  the  abscess  may 
contain  the  cliocnlate-coloured  pus  which  is  tdmracteristic  of 
ht^putic  abscess;  if  the  matter  hjive  Koine  coinmiiuiration  with  the 
liowt'I.  it  is  sure  to  be  hixhly  offenaive.  An  iibscesa  caused  by 
niptiiro  ill  the  np^ier  part  of  the  stomach  is  much  more  difficult 
to  diiii,'iutpe.  It  will  probably  be  cnnfined  by  adhesions  along  the 
niai  s;in  of  the  ribs,  and  the  matter  may  be  situated  far  back  near 
the  spine:  it  may  or  may  not  extend  between  the  liver  or  spleen 
and  the  diiiphra^nn.  The  proper  courst-  to  pursue  in  dealing  with 
this  condition  may  be  illustrated  by  a  caae  wliich  occurred  in  the 
lirompton  HoRpitjil.  it  was  that  of  a  young  woman  who  had 
prL'viuusly  exhibited  some  symptoms  of  dyspepsia.  A  needle  inserted 
through  the  ninth  intert^pace  in  the  line  of  the  tu](;le  of  the  scapula 
had  withdrawn  some  highly  offensive  pus,  it  was  supposed  from  the 
pleura,  and  I  was  told  it  was  a  case  of  empyema.  My  own  explora- 
tion showed  the  presence  of  clear  iaoKlorouB  fluid  iu  the  pleura. 
Siispeetinj:  the  nature  of  tiie  case,  T  openeit  the  abdomen  below  the 
costal  luar^'in  at  the  top  of  the  linea  semilunaris,  and  ascertained  the 
prenencc  of  udbesioiis.  This  wu^nid  was  dosed,  and  on  a  subse- 
fjiicnt  occasion  1  removed  a  part  of  the  ninth  rib  in  tbenttd-axillary 
line,  refiected  the  plcnrn  from  ibe  diapbruKin.  cut  through  the  latter, 
ami  then  iutroihiced  uiy  fin^-er  along  the  nnt<'rior  bonier  of  the 
s[ik'ei),  bL-tween  the  wtoinacrb  imd  the  diaphragm,  until  I  reached 
the  absces-;  somewhere  near  tlie  spine.  The  patient  did  well.  I 
shoulii  add,  however,  ihiil  1  have  opened  one  oE  these?  almcesses 
wirbout  reco^-nisiiijj  its  true  nature.  A  f^uii -diaphra-imatic  abscess 
ciiuseil  by  rupture  of  an  abseess  of  the  liver  ie  moat  conveniently 
opened  after  rcuio^injtru  piece  of  rib  in  the  mid-axillary  liJie  below 
the  level  of  the  pb'ura  ;  one  that  sttnts  from  raptured  ulcer  in 
the  duodenun)  or  IrauRxerse  colon  )»houlil  he  o|M'ned  below  the 
ribs. 

A  suppurating  hydatid  of  the  liver  may  also  lead  to 
confusion  in  di;iL:tmsis.  'Chi'  presence  of  an  obvious  and  charac- 
teristic tumtfur  ill  the  abdomen  will  |uobably  |jrevcnt  a  mistake,  but 
ii  must  lie  reniendtend  r.hat  the  tumour  ip  not  ahvays  present, 
and  that,  if  stroui*  ailber^ions  have  taken  place  between  the  liver 
and  the  diapbriigm.veryextenHivo  dubxess  may  he  prodncfd  upwards, 
with  iittti-  or  MO  apparent  enlnr^'ement  downwards  (jf  the  vIkcus.  I  was 
once  asked  to  ileal  with  a  nine  of  supposed  empyema  in  which  the  lulw 
had  been  iii^^erled  tlnuiij,di  tiie  ninth  interspace  in  the  scapular  lioe ; 
duhiess  (-\u-iHled  to  the  thinl  rib  in  front,  and  passed  across  the  apex 
of  the  axiljfi,  becominj^  less  definite  as  it  reached  the  back  ;  there  was 
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greftt  displacement  of  the  heart,  and  an  indefinite  rounded  swelling 
was  to  be  felt  in  tiie  abdomen.  On  enlarging  the  original  opening, 
I  foond  that  the  matter  was  contained  in  a  vast  snb-diaphragmatic 
hydatid.  If  there  had  been  any  doabt  about  the  nature  of  the 
case,  it  was  cleared  up  subsequently  by  the  tact  that  large  quantities 
of  bile  escaped  through  the  wound  for  some  time,  causing  an 
extraordinary  degree  of  emaciation,  with  consequent  bed-sores, 
from  which,  however,  the  patient  rapidly  recovered  on  the  sudden 
closure  of  the  ruptured  bileduct. 

Pyoperloardium. — Pus  in  the  pericardium  may  distend  that 
cavity  to  an  enormous  size,  displacing  the  lung  to  a  corresponding 
extent.  The  symptomt  of  pyopericardium  may  be  distinct,  or  they 
may  be  very  ambiguous.  Pyopericardium  is  not  unfrequently  asso- 
ciated with  empyema,  and  the  very  ambiguity  of  the  symptoms  may 
lead  to  the  suspicion  that  the  latter,  not  the  former,  ia  the  cause  of 
the  physical  Bigns  that  are  met  with.  It  thus  happens  that  a  correct 
dia^iosia  has  been  made  only  as  the  result  of  an  inciBion  intended  to 
open  an  empyema.  The  sort  of  confusion  that  may  arise  may  be 
iUnstrated  by  two  cases.  One  was  that  of  a  young  man  who  had 
extensive  dulness  on  the  left  side  of  his  chest,  with  other  symptoms 
of  the  presence  of  fluid  ;  he  was  also  expectorating  large  quantities 
of  pus.  A  quantity  of  pus  was  let  out  of  the  pleura,  and  on 
introducing  the  finger  a  large,  soft,  rounded  body  was  felt,  which 
was  taken  to  be  the  semi-solidified  lung.  The  patient  improved  for 
a  time,  but  his  expectoration  never  stopped,  and  at  last  he  died, 
when  it  was  discovered  that  what  had  been  taken  for  the  lung 
was  really  the  pericardium  tightly  distended  with  pus.  Another 
case  is  that  of  a  little  girl,  whose  obvious  trouble  was  a  left 
empyema,  the  evacuation  of  which  was  followed  by  numerous 
emboli  in  the  systemic  vessels,  causing  gangrene  of  both  legs, 
albuminuria,  and  sloughing  of  the  upper  half  of  the  spleen,  tihe 
lived  six  weeks,  and  after  death  it  was  found  that  her  primary 
trouble  was  an  abscess  in  the  muscular  substance  of  the  heart, 
followed  by  pyopericardium,  which  had  no  doubt  given  rise  to  the 
empyema. 

Should  the  distended  pericardium  be  felt,  as  in  the  first  ease, 
there  can  be  no  objection  to  opening  it  by  an  incision  on  its  outer 
side  ;  but  it  nved  not  bo  pointed  out  how  difficult  this  condition  is 
to  recognise,  nor  with  what  serious  consequences  a  mistake  might 
be  followed.  If  the  case  be  reeojjnised  as  one  of  uncomplicated 
pyopericardium,  probably  the  wisest  situation  for  the  incision  is  the 
fifth  left  interspace  close  to  the  sternum.  The  pleura  will  probably 
have  been  obliterated  by  adhesions,  but  it  should  not  be  assumed 
that  this  is  the  case.  The  incision  should  therefore  be  made 
carefully  in  the  intercostal  space,  and,  if  a  healthy  pleura  is  met 
with,  it  should  be  turned  aside,  the  removal  of  rili  cartilage  being 
avoided  if  possible.  If  sufticient  room  is  not  obtained  without 
doing  so,  it  is  better  to  take  away  a  little  from  the  cartila^'e  above 
and  the  cartilage  below  than  to  cut  any  one  cartilage  across.  The 
subsequent  treatment  of  pyopericardium  does  not  come  within  tlie 
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scope  of  thle  treatise,  but  it  may  be  mentioned  in  pnssiiig  that,  if 
aspiration  of  the  pericardium  is  re-cinired,  the  seat  of  election  for 
the  puncture  i»  tbt;  [loint  referred  to,  though  sume  have  recom- 
niended  out'  iu  the  interoostal  space  above  and  some  the  fifth  space 
on  the  right  side  of  tlic  Bternimi.  A  refereuce  to  tho  description 
of  the  itiiatouiy  of  i\w  pleura  {pp.  *2t>.  27)  ynXi  show  that  iu  uo  caw 
is  it  certain  that  the  pleura  will  be  avoided. 

it.  J.  G. 
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In  the  year  18G1  attention  waa  drawn  by  Wunderlich  '  to  a  con- 
dition which  he  called  peripleuritis  -that  is  to  say,  intlamniatioD 
of  the  tissue  between  the  pleura  and  the  chest  walls— but  long  before 
that  it  was  recognised,  and  indeed  it  is  naid  to  have  been  described 
as  long  ago  as  IfiTi)  by  Bonet.  Since  1961  the  subject  has  been  much 
discussed,  principally  in  (iermany,  some  disapproving  of  the  term 
and  asserting  that  the  lU'linition  ia  without  pathological  interest 
or  clinical  importance.  The  ileseription  is  made  to  include  two 
totally  different  conditions,  one  of  which,  if  it  exists  at  all,  must  be  ex- 
ceedingly rare,  while  the  other  is  recoj,'niscd  by  all  practical  surgeons. 
Acute  foim.—  lH  this,  the  rave  form  of  the  disea.se,  I  havo 
no  personal  experience,  iUid  thereforo  borrow  a  description  from 
Professor  Hiudinger's  account  of  it  in  tlie  Deutsche  C'hirurgio.''' 
He  says  that  it  mostly  Iicgiiis  with  a  rigor,  jind  is  followed  by  pain 
on  the  affected  siile  ;  the  respiration-  is  superficial,  tliG  movement 
of  the  affected  side  is  impaired,  and  tliere  may  lie  great  dyspno'a ; 
there  is  limited  duln'-ss  ;  vesicular  lireathing  and  vocal  fremitus 
are  either  diminislied  or  absent,  and,  as  pus  forms  and  increases  in 
quantity,  a  tumour  develops  on  the  surface  of  the  thorax,  which  ia 
increased  by  the  act  of  expiration,  and  which  exhibits  more  or 
leas  distinct  Ibictuation.     The  swelling  is  painful,  and  ultimately 

'   Archil-  ilrr  Ileilkini'l-'.  W.  \>*M.  p,  17. 

-   VerUtzuu'irn  inid  cliiiiiniischr  Kiiniklfilrifli.t  7'liorrix  iitul  H-incs  Inlialtca 
Lielerung  42,  HtuttK-ait,  Ihhh. 
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hecmnea  reddened  and  tf^deniatouH.  Tbe  affected  iiilercost&l  speoBS 
are  widened,  liut  abovt-  and  Uelow  the  ribs  are  appro ximated.  TLere 
arc  the  usual  signs  o(  fever,  and  thert  is  geiieraily  cough,  with  or 
without  expectoration.  Nephritis  and  allnmiinuria  arc?  said  to  lie 
cammon  accompjiiiiments.  These  ftbscesaea  all  have  a  tendency  to 
open  externally.  This  description  is  e\-idently  intended  to  apply  to 
rtomo  acute  iuHainmatury  process  analogoLiH  to  infective  ceUuUtiit. 
I  can  only  repeal  that  I  have  not  met  with  this  condition  inda- 
pendt'nt  ot  injury  or  cellulitis  elsewhere. 

Tht'  more  chinnic  form  of  tlii'  iliKease  iw,  on  the  other  hand. 
frequently  met  with  ;  it  does  nut  arise  siKmtaneoiisly.  hut  depends 
upon  some  cause  of  suppurtition  external  to  tbe  pleura.  By  far  the 
commonest  in  caries,  or  necrosis  of  the  ribs,  rib -cartilages,  or 
sternum ;  a  less  connnon  cause  h  caries  of  the  dorsal  or  ct-nncal 
vertebne.  Caries  of  tbe  vertebne,  as  has  been  said,  may  aive  rise 
to  n  /^ennine  empyema.  I  have  seen  at  a  postmortem  examination 
the  lower  part  of  an  abscess  startinff  from  the  body  of  a  cervical 
vcrtebm.  buJKinj^'  into  the  apex  of  the  plemu  and  apparently  ou  the 
point  of  bursting  into  it ;  but  much  more  frefiuently  it  results  in  an 
abacess  which  track.-*  alons  tbe  ribs,  separating  the  pleura  from 
them  till  at  last  it  points  through  otic  or  other  intercostal  apace. 
TiKr  pbvbical  signs  proiluced  by  hucIi  a  collection  of  matter,  if  it  be 
at  all  lar^e,  simulate  very  closely  those  of  an  empyema;  and,  after 
tlie  cavity  is  opened  tuid  tlu-  hngcf  is  inlroducedf  it  is  often  by  no 
nteany  clear  whether  it  be  extrrnul  to  tbe  pleura  or  not.  Frequently 
also  it.  hap]ie*nfi  that  the  rib  alon^'  which  tin-  abscess  has  burrowei 
has  been  deuuded  of  it3  periosteum,  a  condition  which  still  further 
confuses  the  diagnosis:  and,  unless  the  surgeon's  attention  I* 
piirticularly  directi-d  to  the  spine,  he  may  wt'll  fail  to  detect  the 
.sipna  of  caries,  wbich  are  probably  much  less  atrikinj;  than  those  in 
the  chciit.  When  what  in  apparently  a  amaU  empyema  in  the  back 
cuntinues  tn  iliscliarge  indefinitely,  it  is  better  alwuys  to  a.sk  oneself 
whether  it  i«  pusMiblt  to  exclude  the  existence  of  spina]  cariei>.  1 
have  seen  many  cases  iti  vvbieb  tht-  diagnosi.s  was  doubtful,  and  a 
Kood  many  in  which  tlu'  actual  state  of  the  case  was  only  discovered 
at  a  post-mortem  examination.  As  an  example  may  he  mentinued 
the  case  oF  a  younj^  officer  who-iie  trouble  be;ran  with  right 
pleurisy,  fnilowed  by  st-ialicii  first  on  the  left  and  then  on  the  right 
side  ;  lifter  a  while  abaccsses  developed  iu  the  back  ;  he  whs  seen 
by  many  siirpeons,  sonte  of  whom  thfitii.dil  it  was  a  case  of  empvema, 
snnu'  of  caru-rt  of  the  rib,  and  some  of  spnia)  caries,  with  which 
i»pitnoii  I  aprci-d.  although  none  of  the  usual  signs  of  I'ntt's  disease 
w*-i-e  present.  Afi«}-  four  yeiirs  of  inviiMclisni,  during  which  tbe 
sinuses  never  couiphlely  closed,  be  rapiiJly  developeii  two  large 
abaccsses  in  the  butlocli,  wbich  liad  evidently  made  their  way 
through  tbe  grcut  sncrn  acintic  fornniina.  These  wire  opened  and 
fpiickly  hcaK'd.  havitig  him  yiiangand  well,  hut  with  u  stiff  dorsal 
spiuL".  lie  iL'turucd  to  Ins  duty  and  rcinained  in  good  health  for 
nearly  three  years,  when,  al't.T  an  attack  of  influenza,  a  large 
c<dIpclion  of  mallei-  formed  inside   the  tlmrncic  wall  on  the   right 
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side,  which  from  the  \ery  beginning  of  the  case  had  rL-mained  more 
oi'  k'Ss  dull.  This  I  openc-d  in  twa  plaices  an  two  sc-parate  occasione, 
but.  itltliough  I  bxplored  the  cH.v[t>'  witli  tht>  utnicist  ua^re,  I  nm 
unable  even  now  to  any  whether  tin-  very  dense  sEniclurL-  which 
foiiued  its  inner  wall  was  the  outer  8iirfa{'e  of  the  costal  or  of  the 
visceral  pleura.  Ha<l  I  nami  the  cu.ati  then  for  Llie  fir.st  tinm  I 
Hhould  have  had  no  duubt  that  it  was  out-  of  empyema.  As  it  in,  it 
seems  to  me  quite  possible  that  it  may  have  been  fresh  .suppumtion 
in  connection  with  iheuartesof  the  spine,  a  view  that  i:^  strengthened 
by  the  fact  that,  after  months  of  very  serious  illness,  the  wound 
still  remains  unhealed. 

Caries  and  necrosis  of  ribs,  Ac.  Cariea  of  the  ribn,  rib 
cartilages,  ami  stt-nium,  likL-  eai-ies  of  Iht"  apine,  is  mostly  tubercular. 
It  is  almost  always  very  L-hronic,  und  it  ia  mot  with  frequently  in 
patients  u-lio  !ire  subjects  of  plitlii.tia,  but  is  by  tio  me-atis  an  im 
common  umuifestation  of  senile  tuben-ulosiM.  XecrosiH  of  tbe  ribs 
may  arise  from  the  same  canscaiid  then  is  often  associated  with  cariey. 
it  niiiy  al-so  arm-  from  ijijury,  or  frtmi  iieute  infective  osteamyflitis. 
Kxcept  in  tbf  luLler  casi'.  both  earies  ajid  uecrusia  are  Hnually 
chronic,  the  patient's  atti  lUion  being  tirst  lUrected  to  thti  spot  by  a 
little  dull  pain,  or  perhaps  by  the  appearitnce  iif  a  HWellin^'.  The 
chan>(cs  in  the  boue  may  conrjist  of  caries  on  the  inner  surhice,  or 
on  the  outer  surface,  or  Hometinle^^  of  oue  or  more  pfrforatious 
throufjh  the  slmft  of  the  rib,  or  it  uiay  be  a  central  necrowiw,  or  a 
HU]ierlicial  necro.'iis  on  either  aspect.  Caries  or  iitcrosis  of  tlie 
sternum  niay  also  be  central,  or  on  the  anterior  or  posterior  aspect. 
Caries  of  rlie  artLCubiti<m  between  tin- ruatmbrium  ami  tbet,*lafliolus, 
or  in  the  cliondr  osier  oil  1  artitidations,  doea  unt  dill'er  in  character 
from  similar  disease  elsewhere.  The  situation  in  which  the 
mischief  ticcurs  determines  the  seat  of  the  abscess.  Thus  if  it  be 
on  the  outer  surface  of  the  rib  or^iterLuim,  the  abHcesa  will  prubKblv 
be  completely,  or  almost  completely,  niiperticial ;  if  it  he  on  the 
deep  aspect  of  eitlier  bone,  it  will  in  ihc  Hrst  place  sepjirate  the 
pleura  from  the  lib:^,  and  ulliniiiilelv  make  il^^  way  throii'fh  an  iuter- 
costiil  space  hi  the  surface.  In  cases  of  central  necrosis,  or 
perforatiuR  caries,  or  disease  of  tbe  articulations,  it  is  probable  that 
matter  will  collect  on  both  surfaces  of  the  bone  or  cartilage-  from 
the  very  first.  Huperticial  ca^e^  ^M\e  rise  to  no  difficulty  in  diiiKt'osis. 
The  othLTS  niay  be  easily  mistaken  for  empyeniata,  espfcialiy  if.as  in 
sometimes  the  ease,  the  peri]ileuritic  collection  of  ])us  is  extensive. 
In  all  except  the  superficial  abscesses  un  iui[Hilsc  may  soujelimea  be 
obtained  on  eoii^'bin^'.  .■Vs  in  the  case  of  caries  nf  tbe  splui-,  the 
abscess  often  foUous  tbe  rib  fur  a  considerable  distance  from  the 
seat  of  iniscliief  bL-fore  pointing,  lielow  tbe  level  of  the  pleura  it 
may  bmrow  extensively  nmon^'st  thi'  hbres  of  iirij,'in  of  the  dia- 
phrafjiu.  poinliiiy  as  it  does  s((  tlirou^dj  aev«Tal  interL-oHtiil  spac**s. 

;\ii  iiliscess  connected  witb  tin-  posterior  surface  of  the  stirnum 
may  point  thrf>U|;*'li  an  intercostal  space  or  at  theejasteriial  notch,  or 
at  tbi-  epij^'aslriinu,  or  it  may  cumi-  to  the  surface  by  jierforatinpr 
the  bone.     It  is  inipnssibie  to  refer  to  these  cases  without  pointin>r 
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out  how  often  tha  hard  tnmonr  which  resnltn  from  an  ahscess  in 
connection  with  the  rib  in  its  earliest  atagea  is  mistaken  for  a 
Bialifi'tiaiit  growth  or  a  (^nnm. 

The  frfatment  of  these  ciif^es  ilependa  npfin  the  sitnation  of  the 
disease.  Unlet^a  the  a^ffectt^xl  rib  b^  in  front  of  the  perieardiuin  or  in 
aorae  very  inaccessible  regio[i^3Uch,  tor  esaraple,  as  that  of  the 
first  rib— it  is  Tvisfst  to  remove  the  whole  of  the  diReoAed  part, 
unless  it  prove  to  be  an  example  of  necrosis  \vii\i  alooseseqnesLnun, 
under  which  circumi^tajices  it  may  he  dealt  vti'itlt  upon  the  same 
principles  that  ^ui<lc  n^n  in  treating  a  similar  condition  in  the  long 
hones.  The  moP!t  siitisfactory  results  after  removal  of  a  piece  of 
rib  are  usually  obtaint'ii  by  lea^iit^  the  wound  open  and  dressing  it 
from  the  bottom.  lint  oecnsionally  it  is  best  to  Sew  tlie  wound  up 
completely,  and  hope  for  nnion  by  hrst  intention— a  liope  which  is 
occasionally  not  disappointed. 

Scraping  of  caries  of  a  rib  is  not  a  very  satisfactory  procedure; 
the  patieut,  it  has  been  Haid,  is  probably  tubercular,  and  arijciin'enoe 
of  the  mischief  is  very  probable.  I  have  neen  the  operation 
followed  within  a  few  days  liy  acute  tubei-culosis.  Caries  of  the  joint 
between  the  maimlirinm  and  the  glatliolns  involves  the  application 
of  u  shar[>  spoon  w  this  articulation.  The  iiiinieihate  rfsnlt  may 
l>e  the  eompietic  separation  of  the  two  parts  of  the  sternum,  witii 
the  cnnseqoent  increase  of  movement  referred  to  on  pa^re  W.  This 
iiiiiv,  especially  in  the  case  of  a  cliild,  interfere  considerahlv  xiith 
re.spiration.  In  an  adult  it  will  probalily  cause  no  inconvenience, 
ami  it  will  be  foJlowerl.  if  closure  of  the  wound  takes  place,  by 
anchylosis  nf  the  two  parts  of  the  bone.  Poststernjil  abscess  is 
very  diOiciUl.  to  deal  with.  It  lias  been  reached  Ity  trephining  the 
bone,  hilt  usiiiilly  it  ii^  necesfsary  to  wait  till  it  points  in  one  of  the 
situations  meiitiinied  above. 

Mediastinitis.  -Closely  allied  to  these  psriplearol  inHaniina- 
tions  \^  tlie  ihsenso  known  as  nii-i>iii:iiiiiiiis,  or  iiidiimuiatiuiL  vf  the 
mediastinnm.  The  poststemal  abscesses,  indeed,  described  aliove, 
really  I'oiue  iiitotbiseategory.but  there  are  other  conditions  depending 
upon  indaimiiiitinn  of  lyniphaiic  udaiids  and  caries  of  theapine  which 
give  rise  to  Ldinuiie  abscess  in  the  mediastinum,  imd  there  is  also  an 
acute  lueilia^^liuitifi  analogous  to  that  which  was  referred  to  under  the 
nftiive  of  acute  pcripiouritis.  It  is,  however,  though  rare,  a  much 
belter  kiinwn  complaint  than  tlie  latter,  and  arises  most  frequently 
in  coinieotioii  either  with  septic-  pi'ocessea  starting  in  the  necK,  such 
for  example  as  an'jiitu  Lmforivi,  or  intlamiuations  following  cut 
throat,  tnicheotomy,  or  the  removal  of  tliyroid  or  other  tumours,  or 
it  may  lie  cau^eil  by  wounds  of  ihe  (esophagus,  or  perfnnition  of 
the  M'^oplmfius  nr  trachea.  All  al'scespes  in  the  mediastinum  are 
liable  to  t,nve  rise  to  mucli  piiin  and  ti>  dyspmi-a.  The  acute  form 
is  aceumpanicd  liy  the  usual  signs  of  si'pticiioiaoning.  The  chronic 
formn  may  lie  the  cause  of  Monie  of  the  most  puzzUng  symptoms 
with  which  the  physician  or  surgeon  has  to  deal.  Not  unfre^uently 
does  it  haiipeii  that  a  serietj  of  these  anomalous  symptoms  has  Iteeo 
cleared  up  by  the  expectoratjim  of  a  "Quantity  of  pus  caused  hy  the 
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bursting  of  a  tjuppuratiii^  gland  into  the  tracht-a  or  into  a  I>roncbii». 
a  fitiunuevifitU  whicii  has  not  unfrt^tiiientiy  provt'ii  fittal.  'I'be 
following  caae  will  il]ii4trM,te  the  sunt  of  rlitticuUie.';  wliicb  may  be 
met  with.  A  yoima  oRicur  comiiiuinfil  first  of  a  ri^ht  brachial 
neuralgia;  he  tlipn  ilevelopeil  plt-nrisy  witb  effusion  which  became 
purulent  on  th»  left  sic^c.  At  this  time  it  w&k  l]ion;Lrbt  that  be 
loight  bavf  a  mefliaatinal  abscess.  Afttr  prolon^^ccl  trcutuieiit  tliu' 
t;mpy*-ma  crlused,  «nci  thp  putimit  api^rontly  rr-covfreil,  liiit  only  to 
iXie  years  afterwards  of  pnifusf  liif'moptyaia  catiHetl  liy  lacyratioii  of 
the  arch  of  thu  aorta  by  a  calcareous  meiliiiatmal  glund.  This  case 
waa  muler  the  care  of  Dr.  Sydnpy  Phillips,  with  whom  1  saw  the 
patient.  It  is  fiilly  lU'scribed  by  liiiii  in  ibf;  '  Medico-Chinirgiukl 
Transactioiie '  for  lHi»7. 

U  may  aomt'tinic-s  Ijb  jiistihabb-  to  sc-an^h  for  an  alisttss  in  tbt 
anterior  meibaatitnini  by  trephinini^'  thf  bom-.  I)iit  «ny  one  who  bii^j 
done  so  and  passoj  Jdia  linger  along  tlic  front  of  tlie  hfturt  10  the 
great  vessels  will  appreciate  more  vividly  lliau  'fs  possible  fruni  mere 
anatontical  knowledge  how  extremely  diuigerous  thu  situation  is  for 
surgical  interfeifnire.  and  imy  such  operation  in  the  posterior 
roediastinnm  would,  1  think,  iie  beyond  the  limits  of  leKitiinaLe 
sargery.  li.  J.  <i, 

NoTK.— Inflamtufition  of  the  tnedirt«tmuin  may  be  hH  up  by  an 
aneurysm  of  the  artdi  of  the  aorta,  ami  aiibHeqiiently  the  contruction 
uf  the  intlaniiuator)  products  may  lead  to  complete  obstruction 
of  the  anporior  vena  cavn.  This  was  proved  on  autop^jy  to  have 
■occurred  in  a  case  under  the  care  of  the  writer.  l>r.  O.  B.  Perez ' 
has  drawn  atlentiun  to  a  physical  si^n  wliich  ia  present  iji  some 
cases  of  niediastinitiH,  vi/.  a  cratklin^'  nr  crepitant  sound  audible 
tiver  the  sternum  and  elsfwhere  wht-n  the  arm:*  are  raised  above 
ilie  head,  and  ufjuin  wlieu  they  are  lowered  to  the  side.  Pr.  Perez 
kindly  allowed  the  writer  to  examine  the  case  in  which  this  si^n 
waa  first  observed.  The  patient  wan  a  lady  who  had  suffered  on 
several  occasions  from  attacks  of  '  niediastinoiiericarditis."  On 
raising  the  left  arm  above  the  fiead,  wliilst  the  patient  was  in  the 
recumbent  position,  crackliiif;  .sounds  weri'  heani  over  the  whole 
length  of  the  .sternatii,  at  tlie  sitfira-sLernal  notch,  alon;;  each  .siiie 
of  the  sterniiiii,  over  the  siernoclavicular  articidations,  and  also 
alonj:  boili  clavicles.  Itai-snti,'  and  towering  the  right  arni  al-^o 
gave  rise  to  a  similar  sound,  but  it  was  tb*'H  les-s  distinct.  The 
occurrence  of  such  soiuuls  in  rases  in  which  changes  were  probably 
preaant  in  the  mediastinum  has  since  been  noticed  by  other  ob- 
8or\"er8.  It  is  not  unlikely  that,  as  suggested  by  I3r,  Harris,  these 
soundfl  are  jiroduccci  by  a  slight  degree  of  movement  of  the  large 
vessels  anil  of  the  an  h  of  the  aorta  taking  place  when  the  arms  are 
moved  in  the  manner  di'scribed  ;  this  would  drag  upon  anyudhesions 
which  might  be  situated  around  the  vessels  external  to  the  pericar- 
dium and  stretch  them  to  some  extent.  -J.  K.  F. 

'   lirit.  Jf«/.  J^trl'„  vol.  li..  iHlHi,  [i.  717. 
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KTinroGY 

Thi:  coiiililJoiis  niKlcr  wliioli  air  may  yain  awtess  to  the  tanly  of 
the  pit-iim  iiiiij  III'  iliviili'il  niimivrily  into  (n)  those  which  arise 
oxtcrnal  lo  the  tliomx,  and  (/»)  thofii-  which  (mgiiiato  from  disease 
of  the  or^'uii'^  coniaiiH-il  within  ihv  rlir^it ;  If)  the  spoil ULneoii >j  de- 
fOiuiiDsiticiM  lit  11  plciinil  i_'rt"ii>iii)n. 

Pneumothorax  from  without. —  The  occurrence  cd 
pnamuoUionxx  I'rnm  (inuinatir  ruiuiiti^fis  is  considered  in  the 
chapters  on  iM)in-i.'^  nf  tho  Limps  luul  Injuries  of  the  Pleiint  {vuit 
p.  4:H  atiil  't'Myi.  It  iiuiy  bf  repealed  ht'i-p  that  perfnraUon  of  the 
ehtsi  wull  iijic]  hull.',  ov  of  tin-  hint;  uiily,  by  a  fractured  rib  are 
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oonditions  not  neoesBarily  or  indeed  oommonly  attended  with  paexi- 
mothonx,  owing  to  the  cohesion  of  the  oroosed  tdenial  Borbces 
and  beeanse  the  track  of  the  wound  in  the  long  may  be  (dosed  by 
effosioo  ol  blood. 

An  i^geess  of  the  chest  wall  may  open  both  externally  and  into 
tbej^ora  and  thus  give  rise  to  pnetunothorax. 

Perforation  of  the  pleura  by  an  abscess  in  communication  with 
an  ur-containing  organ  in  the  abdomen  is  a  rare  cause  of  pneumo- 
thorax. In  a  considerable  proportion  of  the  cases  arising  in  this 
way,  the  inrimary  lesion  is  an  ulcer  of  the  stomach. 

Pneumothorax  from  disease  within   the   ohest. 

(a)  Diseases  of  the  lungs  and  bronchi, — Probably  in  at>ont 
90  per  cent,  of  all  cases  the  condition  results  from  the  per- 
foration of  the  pleura  by  a  tubercular  process  affecting  the 
subjacent  lung,  bi  the  remaining  10  per  cent,  perforation  of  the 
Inng  by  an  empyema  comes  first  in  point  of  frequency  amongst  the 
causes,  and  then  pulmonary  gangrene.  Amongst  still  rarer  causes 
abscess  and  hydatids  of  the  lung  or  mediastinum,  necrosis  of  the 
pleura  over  a  septic  infarction,  and  the  rupture  of  an  emphysematous 
vedcle  may  be  mentioned. 

By  some  writers  the  occurrence  of  pneumothorax  from  the  latter 
cause  has  been  doubted ;  but  cases  of  the  kind,  although  extremely 
rare,  have  certainly  been  observed. 

The  following  case  may  l>e  cited : 

A  middle-aged  female  was  brought  in  dead  to  the  Middlesex 
Hospital  on  Novemlwr  10,  1BH9.  Death  hud  occnrrt'd  shortly  after 
labour. 

P.  M. — '  There  was  old  collapse  of  the  left  lung,  which  was 
"bound  down  "  by  adhesions.  On  the  right  side  there  was  recent 
pneumothorax  producing  complete  collapse  of  the  lower  lotw  and 
partial  collapse  of  the  upper  and  middle  lobes,  which  were  fixed  to 
the  cbeHt  wall  by  fibrous  adliesions.  There  were  numerous 
emphysematous  )>ullfe  alon^  the  anterior  margin  of  the  right  upper 
lobe,  one  of  which  had  ruptured  and  caused  the  e^icape  of  air  into  the 
pleural  cavity.' 

The  only  avuiliiMe  respiratory  organ  had  tlms  been  rendered 
functionlesR. 

The  occurrence  of  pneumothorax  in  cast's  of  wliooping  cough  is 
probably  due  to  a  siiiiiliir  ciiiisc,  but  the  condition  of  the  lung  is 
then  more  often  one  of  oxtr<'iiie  hyper-distension  than  of  true 
emphysema. 

In  the  chapter  on  Interstitial  Enipliyscimi  (vide  ]).  181)  several 
eases  are  dcsci'il'ed  in  which  pneumothorax  was  |)i'e3eiit  after 
tracheotomy  for  larynt,'(-al  diphtheria,  and  one  in  which  tracheotomy 
had  not  i)een  performed. 

I'lcerative  hronehiectiisis,  and  the  chunges  i-csiihiiiK  from  the 
presi'uce  of  a  foreif^n  hody  in  a  bronchus,  may  also  be  lufiitioned  as 
rare  causes  of  tlie  condition. 

Pneumothorax  occasionally  occurs  as  a  complication  of  typhoid 
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(h)  Diseases  of  other  organs. ^Cancer  of  the  ocwphaguii  may 
niptnre  into  the  pleura  and  produce  pneumathnrax. 

Cases  lira  recordeil  in  wliicli  h  coiuiiiuriication  has  been 
estublislied  between  tbe  lung  >iru\  p!tu  i»  Ivy  the  rupture  of  ti  l>roucbi&] 
glnnd  in  liotli  dircrtinnK. 

Pneumothorax  from  decomposition. — TLe  aci-urreiice 
of  pneumotliorax  from  the  spuutaueous  evolutiou  of  gits  from  u 
putrifJ  pifural  effusion  must  1«  extremely  rare.  Some  writers  deny 
the  i>o.sHi1itltty  of  such  a  cociditiaii  urifiini;,  others  ailiult  it,  hut 
absolute  proof  is  waiitiaK-  1"  some  cuaee  apparently  of  this  nature, 
it  is  highly  probuhle  that  ix'rforation  of  the  pleura  hiul  previoutily 
taken  ptace  jind  the  opening  hud  bt-t-onie  closed. 

Occurrence  of  pneumothorax  in  apparent  health. 
It  will  3iL'  convetiieut  to  onn^^ider  here  the-  occurrcnct  of  pueuuio- 
thoiax  in  pert^onw  appiircntly  hetiltliy.  Tlie  late  Sir  Williani  (Inll 
IH  reported  to  have  said,  '  CaU  no  man  he^dthy  until  he  ia  dead  and 

Dr. htip  lufide  the  post-marteni.*     Pneumothorax  sometimes 

occurs  in  patients  ap]iiirently  in  perfect  health;  these  cases,  as  a 
rule,  recover,  l»ul  if  one  should  chancL'  to  die  it  is  probable  tliat  a 
post-uioittni  examination  would  prove  hiin  to  have  been,  wliilst 
apparently  ht-althy,  really  the  subject  of  a  limited  area  of  tabercular 
disease  of  the  liitiya,  or  perhaps  of  em]>hy9ema.  In  the  majority  of 
tuliercidar  cases,  as  jminled  out  by  Dr.  S.  West,  when  pneumothorax 
occurs  the  patiiiits  are  not  engaged  at  the  time  in  any  violent 
respiratory  etVort :  in  some,  indeed,  the  lesion  occurs  duriuj^'  sleep. 
It  is  fiQssible,  bowiver,  by  \iolent  expiratory  efturt  to  produce  a 
force  capable  of  niplMriiip.'  the  Imig  ;  hut,  as  will  he  seen  on  referenot* 
t(*  the  cas*'s  describi^d  in  tlu  eha|)ter  on  Interstitial  Emphyaeina 
{vide  p,  181),  mediastinal  eu^physema  is  the  more  eummou  result. 
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Can*  is  necessary  in  opening;  the  pleural  cavity  whilst  making 
an  autopsy  on  any  case  where  the  prcjiente  of  pneumothorax  is 
suspected.  Fat,'<:e  yecoimnGnds  that  thi'  tissues  should  be  dissected 
oti'  8o  as  to  I'oiin  a  pouch,  which  ciui  be  filled  with  water,  or  that 
waUT  should  be  ]ioured  into  the  ab(3io][jt  ii,  and  the  diaphragm  then 
perforat<il  with  a  rrociir.  Wii  have  found  that  a  simple  way  is  to 
{■iirel'tilly  dissect  ofi  the  intercostal  muscles  and  expfiso  the  pleura 
in  one  or  more  interspaci"^.  If  the  parietnl  layer  is  not  thickened, 
tlie  visceral  pleura  can  then  be  seen  tbrouj^di  it ;  if  it  is,  the  dissec- 
tion shoulil  l>e  continued  iiiul  a  small  opening' made.  Th^re  is  then 
no  ditllculty  hi  obser^  intf  whether  the  surfaces  were  previously  in 
contact. 

I(  the  pressure  within  is  ixiHitive  the  e.scapeof  the  air  is  foroibte, 
but  this  is  n(tt  the  most  c(imnu>n  cotidilion. 

On  n-iiiov.'il  of  the  steninm  and  cartilages  the  lung  nmy  be 
found  tn  lie  completely  chr  partially  collapsed,  and  the  heart  and 
nM-dia>limmi  di>placed, 
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The  appearanf^os  of  the  pleura  necpfisarily  dpponti  on  the  presenoo 
or  ttliaenct  uf  iiithiiuiimbijtry  chuitfreB  ami  their  nature.  If  the  con- 
dition isnurely  u  pBL-nmothoriix,  the  surface  ma^  present  it»  normnl 
glistening  aRpr^rt^;  hut,  nn  the  other  hand,  thr  walln  nf  the  cavity 
in&y  present  ibi-  appcaraucvs  characteriHtit  of  iicnte  iiiHiiiitmatiun  tir 
of  an  enipyoiiia 

After  ri'innval  of  the  hmgs  cart-fnl  search  fihonld  be  made  for  the 
siu.'  of  th(-'  purforatitm,  and  if  this  is  tmt  ri'udily  fuuntl  air  should  he 
forcf'd  through  thyniiiin  linmobiiH  and  the  surface  cari-fully  wattln^d 
to  not*'  where  It  eat-aper!.  if  the  ph-iira  in  covered  with  a  thick 
layer  af  orpaiiiscd  lynijih,  it  ujay  hf  inlposHihlt^  to  diauover  the-  situ 
of  the  opening.  Tlie  fact,  liowover,  that  in  the  suty-tivi-  consecutive 
casts  noted  helow  it  wa.s  found  in  all  but  fniir  proves  that  tlm 
difficolty  ia  so  doing  ia  not  really  very  great. 


I'ATIIOI.OGY 

A  knowIed<^e  n(  thn  physics  of  the  chest  is  es-wntial  Uj  an 
imdere  tan  ding  <)f  the  pathology  uf  pneumothorax,  i.e.  why  it 
occurs  under  corta.in  circinustancea  and  lioes  not  under  others. 
The  nonual  eJasticity  of  thf  healthy  lungs  is  u  retractile  rorec 
tending  to  ijj-odiice  collapFic,  and  is  eoiistatitly  hoing  r\crti-d  on  the 
cheHt  wall,  heart,  and  mediastinum;  it  is  prohably  eipiai  to  about 
seven  niillinietrea  of  luerpiiry  or  H-H  inches  of  watt'r. 

The  heart  may  be  tlurefore  regnrdud  uh  lidd  in  its  normal 
position  l>y  two  nppositt-ly  placed  clastic  hands  of  eiiual  tension, 

WTien  air  gainst  acceKs  to  one  pleural  cavity  the  baud  on  that 
side  is  severed,  and  the  heart  is  iuvariahly  drawn  over  to  the 
opposite  side  by  the  elastic  traetinn  of  the  other  Imtid.  This 
explains  why  the  displacement  of  tlie  heart  in  pneumothorax  is 
immediate  and  independent  of  the  e\i-*teuce  of  iiiiy  positive  pleural 
preswiire,  although  the  extent  nf  the  displacement  is  affected  by  the 
preaeuce  or  absence  of  that  condition. 

Dr.  S.  \\'e3t  has  -^howrj  that  the  force  of  cohesion  of  the  two 
i%rons  surfaces  of  the  pleura  is  coiisidei-ably  greater  than  that 
exerted  by  the  elastie  traction  of  the  lung^,  and  that  it  uiiiy  be 
estimated  at  liii  inillinietres  of  niiTCury  or  fi-K  inches  of  water. 
The  existence  of  this  force,  which  uuiy  be  e\periTiientalIy  deuion- 
strated  in  a  variety  of  ways,  explains  the  ahsonce  of  pneumothorax 
and  of  collapse  of  the  Imig  in  some  cases  of  injury  in  wliicb  air  has 
fi-ee  access  10  the  aurface  of  the  pleura  ex]iosed  in  the  wound.  The 
force  continues  in  operation  to  its  full  extf-nt  only  so  hmer  us  a  line 
filni  of  moisture  intervenes  between  the  surfaces.  If  dry,  they  do 
not  cohere  at  all ;  if  wet,  the  force  of  c-ohe>ion  of  uny  serouR  mem- 
brane i.s  much  dirjiinished,  and  when  air  is  present  it  diHapp-ars 
altogether.  For  the  sepuratiou  of  the  surfaeea  a  force  is  rofpiired 
which  will  overcome  that  of  cohesion,  anri  this  in  the  cane  of  the 
pleura  is  supplied  iiy  expiration. 

When  separation  has  been  effected  the  elasticity  of  the  Inng 
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comeK  into  pla}*,  and  ooutinuea  to  net  uiiti]  the  lung  haa  \wtm 
re<Iiicotl  to  one-eighth  of  its  nonnal  vohmic  (Bonders).  Air  con- 
tinues to  enter  the  pleural  cavity  during  inspirfttiou  until  the  pres- 
sure in  ei|uu1  to  that  of  the  atmosphere  ;  after  this  \b  attained  it  can 
only  enter  during  expiration,  and  greiU  over-distcusion  with  air 
alone  can  only  occur  when  tlif  opening  ia  valvular  and  violent 
expiratory  acts,  ti.tj.  cough,  constantly  recur.  When  a  poeitire 
pressure  i?  [ire^ent  during  inspiration  it  iff  in  tuo^t  eases  doe,  w 
l>r.  West  points  ont,  to  the  presence  of  fluid,  but  tht-  absence  of 
positive  pressnre  on  inspiration  does  not  imply  that  no  effusiou  has 
occurred.  On  expirntion  the  pressure  is  always  positive;  if  the 
opening  is  widely  patent,  it  may  he  very  slight ;  but,  if  closed  or  of 
minute  size  find  the  expiratory  effort  Rreat.  as  in  severe  cough,  the 
difference  between  the  inspiratory  and  expiratory  presHure  is  oon- 
sideralilf^. 

ProceBs  of  re-expansion  and  of  absorption.— The 
exact  nintiutr  hy  wbti-h  the  re-oxpansion  of  the  lun^'  is  brought 
about  is  a  question  of  extreme  difliciilty.  It  is  intimately  connected 
with  that  of  the  mode  of  iLhaorption  of  fluid  and  air  from  the  pleural 
Cavity.  Liases  are  removed  by  simple  absorption  and  diffusion,  or 
the  pmcess  i?-  one  of  altsorption  iiided  by  chemical  combiuation. 
The  ruodc  of  ahsorptinn  of  fluid  is  dejicrihed  In  the  chapter  on 
I'leuriay.  The  uiuttc r  i^  fully  considered  by  l>r.  S.  West  in  the  Bi-ad* 
shaw  Lecture  on  rnennmthorax,  to  which  we  must  refer  our  readers 
for  more  detail,  as  the  subject^  although  of  much  interest,  is  not  one 
of  great  priictical  m^wnent.  The  rate  vf  absorption  ot  air  uiay  be 
extremely  rapid.  As  wtated  in  the  section  on  ti'eatnient,  a  queuitity  of 
air  Mufficient  to  f,'ive  a  tympnnitic  note  all  over  one  half  of  the  cheAt 
may  completely  disajipenr  in  three  days. 

Tiie  ctmijiosition  of  the  nir  in  the  pleural  cavity  depends  upon 
its  mode  of  entrance,  and  upon  the  time  it  has  been  present  there. 
In  «  ease  of  puniitured  ^voM^d  ii  in  at  first  the  atmospheric  air ; 
when  it  has  ^'aini-d  acces8  frouj  iln-  limgti  it  has  the  same  compo- 
f^ition  as  that  in  the  alveoli :  N=71)r»,  CO.,=4-.48.  0=1G-0.  When 
the  opening  ii^  closed  and  it  has  been  long  present  the  oxygen 
disapiiears  and  the  carbonic  acid  and  nitrogen  increase  in  iiuaotily. 

PNECMOTHORAX  FROM   PCLMOKARV  TCBEHCULOHIS 

In  such  a  very  large  proportion  nf  cases  the  condition  occurs  as 
a  complication  of  pulmocMry  tuberculosis  that  intctrest  chiefly 
attaches  to  the  lesions  then  met  with. 

Frequency.  The  po.st-ninrteni  records  of  1,000  eases  erf 
tvdiercular  diseiiise  of  the  lungs  occnrrtiig  at  the  Brompton  HospitAl 
for  CansumptioU  include  sixty-five  cases  of  pnenmolliorax,  the 
analyGisof  which  is  taken  a?  the  basis  of  the  description  gii  en  below. 
This  proportion  (G"o  per  cent.)  accords  fairly  with  the  percentage 
given  by  other  observers.' 

'  Doug]»^-Pow^■Il  BiiiJ  Wi'sl  (five  per  cent.) 
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Side  mffwitfid, — Most  Writers  state  that  the  left  aide  is  more 
freqnentlj  afiEbcted  than  the  right;  some  even  give  the  ratios  as  2  : 1 
<Hr  8  :  2.  In  the  above-mentioned  cases  the  difference  vas  much 
less,  the  left  side  being  afiected  in  thirty-four  and  the  right  in 
twenhr-nine.    In  two  the  affection  was  bilateral. 

Of  ei^hW-three  cases  observed  by  West  *  the  right  side  was 
involved  in  forty-one*  and  the  left  in  forty-two. 

The  tite  of  ue  proration  could  not  be  found  in  four  of  the  oases 
which  we  have  analysed,  and  it  is  not  stated  in  one,  but  including 
the  bilateral  cases  and  those  in  which  more  than  one  lobe  was 
affiaoted  sixty-foor  perforations  were  thus  distributed. 


Bight  lotiff 

Left  long 

Upper  lobe 
Middle  lobe 

.     13 

Upper  lobe 

.    21 

.      5 

Lower  lobe 

.     14 

Lower  lobe 

.     11 

29  85 

The  mid-lateral  aspect  of  the  upper  lobe  was  the  moat  common 
site. 

Number  of  perforations.— In  twelve  cases  there  was 
more  than  a  single  opening.  In  two  they  are  described  as 
'  numerous,'  in  one  there  were  '  several,'  in  two  four,  and  in  six  two. 
More  than  one  lobe  of  a  luug  was  perforated  in  three  cases. 

Size.— The  opening  was  generally  small  and  rounded,  but  may 
be  of  considerable  size  ;  in  one  case  it  was  of  the  size  of  a  shilling 
and  presented  bevelled  edges. 

The  nature  and  amount  of  the  effusion. — Of  the 
sixty-five  cases  above  mentioned  the  nature  of  the  contents  of  the 
pneumothorax  is  given  in  all  but  one.  In  seven  there  was  no 
effusion  and  no  evidence  of  inflammation.  In  forty-three  cases  pua 
was  present ;  this  was  either  greenish  yellow  or  dirty  grey  in  colour, 
and  in  three  of  these  it  was  foetid.  In  four  cases  the  effusion  ia 
described  as  turbid,  blood-stained,  or  as  flaky.  In  two  it  was  sero- 
parulent,and  in  four  it  consisted  of  clear  serous  fluid.  In  one  there 
was  a  gelatinous  exudation  with  lymph  flakes  and  in  two  there  was 
recent  lymph  on  the  pleura  without  any  effusion  of  fluid. 

Of  the  two  cases  of  double  pneumothorax,  in  one  the  left  cavity 
opened  spontaneously  in  the  third  interspace  in  the  mid-axillary 
line  after  paracentesis  had  been  performed  and  218  oz.  of  pus 
removed ;  the  right  pleura  contained  air  and  the  membrane  was 
merely  roughened.  In  the  other  case  the  left  cuvity  contained 
20  oz.  of  pus,  which,  as  the  history  showed,  had  formed  in 
six  days,  whilst  in  the  riyht  cavity  there  was  air  only. 

In  only  five  cases  is  there  a  definite  statement  that  tubercle  of 
the  pleura  was  present. 

The  history  of  the  cases  in  which  repented  tapping  had  been 
performed  indicates  that  in  the  majority  the  effusion  is  first  serous, 
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thsB  sero-purulent,  and  finally  puriilcnt.  It  may,  however,  be 
purulent  from  tlif  oiiM-'t  or  remain  sprous  for  a  cansidorahle  period. 

The  .^eatest  amount  of  efTiisioii  found  wtin  Ot  pints;  il  iit 
described  as  gelatinous -looking  tiuld  containing  tlakcK  of  lymph.  The 
cliniciil  history  of  this  caso  shows  that  the  onsot  of  the  pneumo- 
thorax was  five  woelts  before  death.  There  is,  howf  ver,  no  direct 
relation  hi^tween  the  duration  of  the  condition  and  the  amount  of 
rtuid  eft'uf^'fd. 

The  type  of  the  tubercular  affection. — In  thtf 
majority  of  cases  the  di^t-asf  is  of  thy  t-asi'ous  type,  and  perforation 
occurs  owing  to  the  fact  that  there  has  not  1x.'tn  sufficient  time  for 
the  foniiation  of  pieural  adhesions.  In  others,  after  a  period  during 
which  the  course  is  more  or  less  chronic,  perforation  occurs  whilst  b 
r&pidly  extondinp  tuberculosis  ia  in  progress.  In  a  few  the  diseaae 
haB  run  a  chronic  course  throughout, 

Asa  rule, extensive leaionsare  presentinhoth  iungs, but  pneumo- 
thorax may  snpt;rvene  when  the  area  affected  is  liiuJtetl,  and  in  such 
cases  it  is  due  tn  tht-  actiflental  softening  of  a  ntwlule  situated 
just  beneath  the  pleura.  Whtni  the  patient  has  lived  some  time  after 
the  occurrence,  the  lubercnlar  lesions  in  the  lung  of  the  affected 
side  Dearly  always  give  the  itnpresRion  of  nnt  having  made  much 
advance  (if  late,  wliereas  (ui  the  opposite  side  they  may  present  signs 
of  marked  activity.  *\Ve  have  never  seen  appearances  which  pointed 
to  the  conclusion  that  acute  extension  of  tubercle  had  occurred  in  ■ 
lunj?  after  couijilete  collapse. 

It  would  indeed  be  'itrango  if  tubercular  disease  could  make 
rapid  prngresi?  in  a  lunp-  which  is  bloodless  and  airless^  and  in  which, 
therefore,  all  the  ordinary  channels  through  which  the  virus  of  the 
diseai^e  is  spnad,  viz.  the  bronchi,  vessels,  and  lymphatics,  are  more 
or  lesB  nhstruptpd. 

The  view  here  stated  that  complete  enllapse  of  the  lung  following 
pntriimnthoriix  witJi  pleural  eflusion  may  modify  or  arrest  the  pro- 
gress of  tubercular  h'siou-;  ha--  hithertu  been  generally  held,  but  it 
ia  not  in  accordnuce  with  the  recently  expressed  opinions  of  some 
pliysiciaiis.  (hir  own  njiinion  is,  however,  fotmded  on  some 
pathological  t-xijiuieuce.  and  si.  fur  we  see  no  reason  to  alter  it.  It 
may.  luiwtver.  lie  well  to  cite  briefly  a  classical  case  in  support  of 
this  old-fashioned  view.  It  will  lie  fcmnd  ju  a  paper  by  Dr.  H.  M. 
Kiif,dies,  in  the  (toy's  Hospital  Reports.'  on  cases  of  pneumothorax 
with  leiuRi'ks. 

'  Miss  P.,  ji't.  'lit,  had  lost  (ine  brntlier  from  tuberculosis.  A  year 
aj^'o  had  ail  attack  of  lIllInopty>i^:-  followed  by  cough  with  e\{>ectora- 
tioii.  When  first  seen  hy  Dr.  t'bahners  of  Croydon,  the  expectora- 
tion was  blnod-stnaked,  there  was  pain  in  the  right  aide  of  the 
chest,  and  urgent  dysima-a  on  exertion.  The  physical  signs  pointed 
to  a.  lesion  at  the  right  apes.  Attacks  of  pleurisy  on  the  right  side 
sub8ci[uciitly  occurred.' 

'  Lojttlon  Medical  Oaiiite,  imt.  ami  <!Hy'x  Ho^ital  iteport*.  vol.  vUi 

8«C0D(1  scriE-H. 
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Thresmontba  later  she  was  found  by  Dr.  Hughes  to  have  right- 
Bided  pDeomoihoraz  with  Buconssum  e^lash.  l^ere  were  then  no 
sigiiB  of  disease  in  the  left  long. 

Five  months  subsequently  paracentesis  on  the  right  side  was 
performed,  and  three  pints  of  tnrhid  fluid  removed,  and  the  operation 
was  repeated  after  another  interval  of  two  months.  Recovery 
followed,  with  partial  re-expansion  of  the  right  lung.  She  died 
eifl^teen  months  after  &e  discovery  of  the  pneumothorax. 

P.  M. — The  left  pleura  was  firmly  adherent.  The  left  upper 
lobe  was  softening  tiiroughont,  and  caseons  tubercles  were  present 
in  the  lower  lobe.  The  right  pleura  contained  80  oz.  of  thick 
aero-purulent  fluid.  Calcified  tubercle  was  found  in  the  right 
upper  lobe,  and  a  cavity  containing  a  ivkite  chalk-like  substance 
separated  from  the  surface  only  by  thickened  pleura. 

The  age  at  which  the  lesion  occurs  most  frequently  is  from 
twenty-five  to  thirty-five  years— that  is,  when  the  moitality  from 
tnberde  is  greatest. 

SYMITOMS 

In  a  large  majority  of  caseH  the  onset  is  sudden  and  is  accom- 
panied by  severe  pain  in  the  upper  part  of  the  chest  or  back ;  a 
sensation  of  '  something  having  given  way,'  or  of  air  having  escaped, 
is  sometimes  experienced,  and  the  patient  may  be  aware  that  the 
heart  has  changed  its  position. 

The  shock  may  be  severe  and  the  lieart  may  temporarily  fail ;  if 
so,  the  extremities  become  cold  and  a  clammy  perspiration  breaks 
out.  Dyspntpa,  as  a  rule,  appears  quickly  and  may  be  intense.  The 
patient  sufiers  from  great  mental  distress  and  an  a<,'onising  feeling 
of  want  of  breath.  The  pulse  and  respiration  are  markedly  frecjuent. 
If  in  bod,  he  sits  up  and  leans  forward,  the  eAto  nasi  are  widely 
dilated,  the  face  may  be  livid  or  cyanosed,  and  the  voice  reduced  to  a 
whisper.  The  severity  of  the  early  symptoms  depends  chiefly  upon 
the  previous  functional  activity  of  the  lung  on  the  affected  side.  If 
this  has  already  been  greatly  impaired  by  disease,  its  loss  may  be 
hardly  felt  and  the  onset  will  be  latent ;  whereas,  if  it  was  the  main- 
stay of  respiration,  death  must  <|iiickly  follow  upon  its  collapse.  Be- 
tween these  extremes  there  are  many  inteniiediate  grades  of  severity. 

The  rapidity  with  which  the  air  escapes  into  the  pleural  cavity 
is  another  factor  in  detenuiniiig  the  urgency  of  the  early  symptoms. 
The  slower  this  is,  the  greater  is  the  time  given  to  the  other  lung  to 
acconmiodate  itself  to  the  new  condition  and  the  less  severe  the 
dyspno'a.  Another  reason  why  the  onset  is  often  but  little  marked 
in  cases  where  there  is  advanced  destructive  disease  of  the  lungs 
and  general  feebleness  is  that  the  respiratory  needs  of  the  blood 
under  such  circumstances  are  very  small.  It  is  quite  common  in 
cases  of  this  kind  in  hospital  for  jmeuniothorax  to  be  discovered 
during  the  ordinary  routine  examination  of  the  chest,  and  without 
any  very  decided  change  ha\'ing  occurred  to  suggest  its  presence. 
In   such  cases  pain  is  undoubtedly  the  symptom  which  is  most 
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rarely  absent,  and  patients  with  rapidly  advancing  tubercular  disease 
ahauld  be  questionod  npnn  this  pnint  at  every  nsit. 

Th.6  effect  upon  the  tBm[)eratiiire  dep^nda  upon  its  previous  range 
and  the  vitality  of  the  patient.  If  perforation  occiu^  whilst  the 
morbid  proceRs  is  activo  and  tbo  pyrexia  coniinnous  and  ranging 
high,  a  sudden  I'all  of  5"  or  even  6"  or  mure  is  generally  observed  ; 
a  subnormal  tt'inperaliire  of  95°  bein^  often  recorded  in  such  cases. 

If,  however,  the  rondilion  of  vitality  is  low,  or  pnounioihorax 
attacks  a  person  '  apparently  '  healthy,  the  fall  will  be  less. 

Ah  the  i5hock  passes  off  aud  recovery  takes  place,  the  tempera- 
ture will  rise  quickly,  nearly  to  its  previous  height  in  pyrexial 
casea.     In  other  caaes  the  course  of  the  temperature  depends  upon 
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thf  chiin;;t-a  whiuli  taki-  place  in  t!ic  pleura.  If  no  inflammation 
ensuGs  and  thr-  air  \t^  i'iL]»idly  altsorbed,  pyrexia  may  be  absent : 
on  the  other  liun^l,  if  iuthLiiitimtiou  oicur^^.  the  subsequent  course 
of  the  fevt-r  is  of  un  in-f^'iilar  hei-tic.'  type  with  recurring  remissions. 

The  tf^inpprature  taken  in  the  axilla  on  tlie  affecteti  side  may  for 
II  lime  he  lowi-i  thun  thai  on  tliehfttUhy  wide.     (Peters,  Williams.) 

In  the  umjority  of  cases  the  extremely  acute  symptoms,  which 
aro  due  to  i^liocl;  iind  to  tin-  siidritn  reduction  of  the  respiratory 
area  and  the  dLNpluLvnient  «if  the  iuait,  pa.Hs  off  after  a  few  hours, 
but  the  hrfathin-,'  continite.s  ra|*id  and  may  even  increase  in  fre- 
quency as  the  :iir  nccuniulates  in  the  plei:ra.  There  ia,  however, 
no  longer  the  tfxUeiue  subjective  scusi>  of  clyspna*ii.  WaUhe.  for 
exauipie,  mentions  a  case  in  which.  n,lthou;Th  (lie  respirations 
numbered  it'Z  per  minute,  the  patient  was  not  conscione  of  suffering 
from  any  diliiculty  of  breathing;. 
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PHYSICAL    SIGNS 

Inspection.^TDiea^ectBclisicJe  after  a  time  becomes  raotioDleaa, 

and  it  may  be  oijviuusly  enlarged.  The  surface  tbL'n  api)eara  smootli 
from  the  abspiice  uf  intert'Ostal  depression  and  tho  shoulder  is 
raised.  Tim  heart  is  displaced,  and  its  iinjmlae  may  or  may  not  be 
visible,  If  jjositive  intra-thoracic  presaure  is  present,  bulging  is 
iiiarktd!  and  tbe  yujierticial  veins  may  bt?  distended.  In  pneiimo- 
tb(im>!  due  to  the  rupture  of  an  eiupyeinH  into  the  Jniigor  cxtenially, 
also  iu  soiuu  castas  secondary  to  iibdominal  disease,  and  generally 
where  thy  (lerforation  is  larRt  and  contintioualy  patent,  there  may 
not  only  he  no  iiicrea.se  in  the  circnniference  of  the  ^'idc,  but  it  may 
1)6  lUininishod.  whilst  in  eiupyemii  of  lonp;  standing  retraction  is 
almost  invariably  present,  evun  if  there  be  air  in  the  pleura. 

If  the  pneumothorax  is  circumscribed  and  the  hmg  is  held  in 
contact  with  the  cheat  wall  over  a  curtain  area  by  previously 
foniied  atlhesions,  a  limited  amount  of  exjjansion  of  the  affected  side 
will  utill  be  observed.  The  expansion  of  the  opposite  side  of  the 
ch^st  is  iucruascd  after  u  tinui,  but  the  intarcostal  spaces  recede  during 
inspiration. 

Palpationi.^\'ocal  fieiuitiis  is  absent  over  the  affected  side 
unletjs  lliick  band.s  of  ^idhe-tion  are  present,  when  it  may  be  to  some 
extent  rc-tuined.  The  exact  site  of  tbe  cardiac  impulse  and  of  tbe 
lower  margin  of  tho  liver  should  be  determined.  It  may  heiT  be 
again  mentiotied  thjii  the  dis|>bi.cenient  of  the  heart  nccura  immedi- 
ately thi'  ail-  enters  the  pleural  sac.  The  liver  will  be  displaced 
dowHwardH  in  right-sided  pneumothorax  and  with  positive  intra- 
thoracic prL'ssure  pussibly  to  Bueh  an  extent  that  it  is  nearly  on  a 
level  with  (be  iliac  crest.     The  spleen  may  also  be  displaced. 

Percussion.  .1//  <,'«///  pri'sent.  The  note  is  tympaiiitio 
over  llu'  aii-t'ontaininfir  eavity,  and,  owing  to  the  displacement  of  the 
heart  and  mediastimim,  ibis  note  may  he  obtained  beyond  the 
middle  line  of  the  fitoniinn.  The  lyni[)iinitie  note  may  be  ab*»nt  over 
the  area  occupied  hy  the  conipresHcd  hmg,  but  Wilson  Fox  '  states 
that  be  had  observed  it  to  be  prewent  in  piieumotborax  over  an  area 
where  a  coiisolidnied  lung  wjis  udhereuT,  and  «1bo  on  the  opposite 
side,  over  a  consolidated  and  adherent  aj>ex.  It  is  generally  stated 
that  the  note  difTcr^  in  pitch  according  to  the  amount  and  tbe 
tension  of  ihf  contained  air,  and  thtit  as  the  pressure  increases  the 
percussion  note  loses  its  tympanitic  cbar.tcter  and  becomes  muffled 
or  dull.  Di\  S.  West  -  states  that  he  has  nevt-r  observed  tbischangc, 
and  our  own  ohsorvatinns  ure  in  accordance  with  his. 

Percussion  in  the  luwci-  axilbiry  rej-ioti  on  the  risht  side  may 
tontirui  the  ube^f  rvatiou  iliiit  tlic  diiiphi  atini  is  displaced  downwards  ; 
(m  the  lefi  side  the  uormiU  stomach  note  m  that  region  interferes 
with  this  observation.  .\n  areu  of  dnbies-*  corresponding  to  the 
iiite  of  the  displaced  heart  mity  be  mapped  out,   but  the  heart 
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timy  be  ovt!rlap|>ed  owin^'  to  the  comjieusutory  enlar^'Ktueiit  of  tbi> 
sound  lung.  Tlte  precordial  dulness  ie  ijait*  obscured  in  left-aided 
pneumothorav. 

It  is  stated  that  when  the  fistula  is  opt'O,  a  ^cracked-pot  sound  * 
may  be  produced,  and  that  tht*  note  vaiie^s  in  [jilch  according  as 
the  mouth  is  open  {hm)  or  i-loaed  (high).  W'v  have  not  VGritied  this 
ob-servutrou. 

On  coinbine^I  auscidtation  and  pertus?ion  over  a  pneumothorax 
or  any  large  lur-contaitiiuK  t-avity  it  note  of  a  luctLlHc  iiharactr r  is 
audible. 

Air  awl  fiuiH. — Where  pfTDdon  occurs,  the  fluid  collects  at 
the  base  of  the  ciivity,  and  on  percuNsion  a  dull  note  is  elicited.  It 
is  to  be  remembered  thitt.  owing  to  the  Hiiccid  condition  of  the 
diaphragjii,  which  may  hulgi'  downwards  tnwnnla  the  abdomen,  a 
considerable  amount  iriay  collect  without  producing  dulness  at  the 
levelt*  at  whicli  it  ordinarily  occurs  in  ph-iiral  ednsions.  In  the  left 
lower  axillary  n-gion,  and  in  th*.-  nipple  line  below  the  aixth  rib, 
the  dulness  replacing  the  stomach  note  proves  the  presence  of  fluid 
and  the  displacement  of  the  (Uaphragin  downwards.  Tbe  level  of 
the  dulne8!5  on  light  percussion  can  be  shown  to  be  horizontal,  and 
it  shifts  according  to  the  (lositicin  of  the  patient.  The  percussion 
note  al«ve  the  level  of  the  Uuid  retains  its  tympanitic  ipULlity,  but 
if  the  lung  does  not  re-e\panii  and  the  air  is  giathmlly  replaced  by 
fluid,  the  whole  of  tht-  side  bef:oines  dull. 

IntercoHlal  Hiictuatioi]  and  a  thrill  Jiiay  be  felt  on  percussion. 
The  Utter  is  said  liy  \Valshe  to  be  moat  marked  in  the  area  inttT- 
mediate  between  that  of  tympanitic  resonance  and  that  of  the 
dulness  due  to  the  presence  of  nuid. 

Auscultation.  .1/'  oh>ic.  The  vei^icuhu-  breath  soiuid 
is  absent,  but  nver  the  site  of  the  collapsed  lung  a  distant 
tubular  sonnd  may  he  present.  Loud  ampiioric  lireatliing  m^iy 
be  heard  ;  this  U  most  marked  when  the  entry  and  esit  of  air 
are  free,  hut  it  may  be  presiuit  when  tbe  opening  is  closed,  tin- 
jM-culiar  quality  Iteitig  then  due  to  the  passage  of  bfonchial  sounds 
through  a  large  rcsnnmling  cavity.  The  vf>ice  sounds,  cough. 
and  any  adventitious  sounds  also  acquire  an  ain])horie  quality. 
Metallic  tinkling  <ir  echo  is  often  heard,  either  with  respirntion,  the 
voice,  cough  or  movement.  It  may  also  lie  induced  by  the  act  <tf 
swallowing,  and  l.y  the  movetnents  of  the  heart  or  by  pericardial 
friction . 

The  bell  sound,  ur  iunii  •V<tini'in,  is  iiroduced  liy  pressing  a  coin 
Hat  upon  thf  [lart  of  the  chfsi  cnrre-iiondnig  to  the  pneuiuothorax. 
and  striking  it  with  another  coin  wliilst  the  ear  or  stethoseope  is 
ap[)lie<l  to  the  opposite  aspect  of  the  cln-st  or  elsewhere  over  the 
cavity. 

The  ringing  quality  of  tlu'  note  vnries  Tmich  in  different  cases. 

Air  ami  jhitd.  .\\\  the  signs  jn-t  di-^crilu-d  may  lie  ol'sttrved, 
but,  in  addition,  tin-  llippncratic  succiission  spUsli  may  he  obtained. 
This  is  demoiistntLial  by  shaking  the  patient  whilst  the  ear  is  applied 
to  the  chest,  or  he  may  lie  able  to  render  it  autlihle  to  the  hystanders 
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)iv  shaking  himself.     The  shock  may  also  be  f«lt  by   the  htnd 
placed  upon  the  cheat. 

A  (lisplatU'niBnt  mannar  may  possibly  be  present,  but  it  is  very 
rarely  observed  ;  we  have  never  met  with  a  ciise  of  the  kind,  ft 
probably  only  nocars  wheu  the  pressure  in  tlie  cavity  is  extreme. 

Mensuration.  —  A  cyrtometric  Lntcing  of  the  chest  will 
more  exiwUy  demonatriite  the  degree?  of  enlargement ;  il  may 
possibly  provfl  either  that  there  is  no  enlj^rgement  or  that  tbe  side 
is  retracted. 

Intra-thoracio  pressure, — If  It  is  desired  to  ascertain  tht* 
fitate  of  tension  within  Che  cavily  an  aspirator  needle  must  I>e  in- 
serted and  connected  with  a  mercury  manometer.  The  mercury 
will  then  be  observed  to  rise  and  fall  with  respiration,  the  difference 
between  the  pressure  on  inspiration  and  expiration  being  termed 
tbe  '  respinitory  osciilalion.'  In  health  thin  is  estimateti  at  about 
8  mm.  of  niLTcury,  or  about  an  inch  and  a  half  of  water,  and  in 
pneumothorax  it  is  often  of  equal  range  ;  but  with  a  widely  patent 
opening,  or  when  the  perforation  has  closed  and  the  tent^ion  is  high, 
it  may  be  k-ia  than  the  normal  (West).  When  the  opening  is 
valvular,  air  continues  to  enter  thi-  cavity  only  so  long  as  the 
presBure  inside  the  pleura  during  the  deepest  inspiration  iRles-s  than 
that  of  tbp  atmosphc^re.  On  expiration  the  valve  elones  and  the  air 
cannot  escape.  When  e<inilibriuiii  in  eatablished  the  entry  of  air 
ceasefi.  A  violent  expiratory  effort,  such  as  a  cough,  affords  the 
only  mean?!  by  which  a  positive  intra-thoracic  presitare  can  Iw 
established  with  itii-  alone  ;  but  an  effusion  of  Huid  may  convert  k 
pressure  of  zoro  into  a  positive  pruj^-siira. 


COUKSE   AND   TERMIN.VnONS 

The  progress  of  a  case  Jepends  t^reatly  upon  tbe  condition  of 
the  patient  preceding  tbe  onset  of  ihe  att'ection,  and  iijion  the  «ub- 
sequent  chiuitres  in  the  pleura.  In  trannnitic  cases  and  in  pneumo- 
thorax atVet'tiiig  an  '  apparently  healthy  '  per^^on,  as  aheady  stated, 
the  air  may  bo  <[uit'kiy  absorbed  and  n-covery  rnav  be  rapid. 

If  pleurisy  supervenet^,  it  implies  that,  in  addition  to  the  air, 
infective  organisms  have  entered  the  pleui-al  canity.  These  may 
be  streptococeus  pyogenes  aurens,  staphylococcus  and  i^aprogenic 
orgaiiisras,  or  tlio  batilhis  of  tubercle,  and  tlie  rapidity  witn  which 
tbe  inflammation  progresses  dej^ends  npon  the  virulence  of  the 
ori,'ttnism. 

It  is  interesting  to  note  that  aiuongst  the  sixty-five  caseii 
examined  posLinortem,  there  is  a  ilelinite  mention  of  tubetrular 
cbinigL'S  in  only  live.  I'nfartnnately  it  is  not  expressly  stated 
that  they  were  absent  In  the  other  ea-iOs.  and  we  think  that  more 
careful  bacteriological  examination  of  the  etl'iision  and  microscoincal 
exauiinaiinn  of  tiu-  pleura  is  reipiiied  before  the  exact  cause  of  the 
pU'tn-isy  can  be  dettrmimd.  W'hvn  it  follows  quickly  on  the  jier- 
Ibmlioii  it  is  most  probably  of  septic  and  not  of  tuUertular  origin. 
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This  is  certainly  the  cue  in  pnenmoihonx  Ibllowing  pulmonary 
gangrene  or  absoeas,  and  in  snch  cases  the  inflammatOTy  process  is 
flxtiramely  aeate. 

DUONOSIS 

It  may  be  very  difficult  to  recognise  a  pneumothorax  limited  to 
the  base  and  due  to  the  ruj^ture  of  an  emphysematous  vesicle,  the 
heart  being  retained  in  position  by  adhesions ;  partly,  no  doubt, 
because  it  is  an  extremuy  rare  condition,  and  tne  probability  of 
its  oocnrrence  may  not  be  present  to  the  mind.  We  have  observed 
a  case  which  proved  on  post-mortem  examination  to  be  of  this 
nature.  The  diagnosis  made  was  pulmonary  collapse ;  the  breatii 
sounds  were  absent,  and  the  percusnion  note  was  uniformly  tym- 
panitic, owing  to  emphysema  of  the  neighbouring  lung. 

The  diagnosis  from  emphysema  is  considered  in  the  chapter  on 
that  subject  (vide  p.  175). 

When  the  lung  is  completely  excavated  ko  that  nothing  but  the 
pleural  capnule  remains,  tbe  condition  clowly  simalates  a  pneumo- 
thorax. Amphoric  breathing,  metallic  tinkling,  and  the  bell  sound 
may  be  present ;  tbe  two  former  signs  are  common,  the  latter  in  rare ; 
but  we  have  carefully  noted  its  occurrence.  A  siiccusftion  splash  was 
heard  in  a  case  of  this  kind  by  Laennec.  In  one  case  we  were  able 
to  diagnose  the  co-existence  of  pneumothorax  at  the  right  apex,  and 
a  large  cavity  at  the  base  by  tbe  distinct  limitation  of  the  amphoric 
breathing  to  the  latter  area  and  the  absence  of  breath  sounds  above. 

The  position  of  the  cardiac  apex  in  this,  as  in  so  many  other 
conditions,  generally  determines  the*  diagnosis.  With  excavation 
of  the  lung  it  is  more  likely  to  be  displaced  to  the  affected  than  to 
the  sound  side,  the  chest  wall  is  generally  retracted,  and  the  vocal 
fremitus  will  not  be  absent.  If  the  position  of  the  cardiac 
impulse  is  unaltered  the  physical  signs  should  be  very  clear  before 
a  diagnosis  of  pneumothorax  is  made. 

In  asthma  the  extreme  prolongation  of  the  expiratory  act  and 
the  presence  of  general  wheezing  are  distinctive. 

The  diagnosis  from  sub -diaphragmatic  abscess  is  considered  in 
the  chapter  on  that  subject  {vide  p.  017). 


PltOONOSIS 

The  disease*  occurs  under  such  11  variety  of  conditions  that 
statistical  statements  are  of  little  value,  unless  tlio  cases  arc  cjire- 
fully  grouped.  As  already  stated,  wlum  the  affection  occurs  in 
persons  not  obviously  out  of  health  the  prognosis  is  favourable,  ns 
pleurisy  rarely  follows,  and  the  iiir  is  rai)idly  absorbed.  The  pro- 
bability of  the  presence  of  puhuonary  tuberculosis  in  such  cases 
must  be  borne  in  mind. 

Speaking  j,'enerally,  if  oidy  air  is  effused,  and  the  patient  lecovers 


^^H  F^  ^^^^^^^ 

A42 

THE   DISEASES  OF  THE   LUNGS 

front  of  the  chest ;  yet  in  three  days  it  may  be  found  to  have  com- 
pletely disappeared.     In  these  caseB,  theri^fore.  no  treatment  is  re* 

quired. 

When,  however,  pneumothorax  results  from  the  pumping  out 
of  air  through  a,  Tah-ular  opening  in  tbe  lung,  the  accumulation 
in  the  pleum  rapidly  increas^es,  and  thti  limg  becoiuea  collapsed  and 
compressed  ;  the  oppo^^ite  lung  is  pressed  upon  in  the  same  way,  and 
the  heart  is  pushed  over  to  tho  opposite  side ;  the  dyspno'a  then 
i}€comefi  extreme,  and,  unless  relief  be  affoi-ded,  the  patient  will  die. 
Beht'f  is  to  be  obtained  by  pat^sing  a  small  trocar  »nd  cannula 
through  an  intercostal  space,  and  leavjn;,' the  cannula  there  until  the 
opening  in  the  hing  is  closed.  This  must  not  be  done  wiOiout 
iintiseptic  prt'cautiona,  and  i\  trustworthy  antiseptic  dressing  should 
be  applied  over  the  side  of  the  chest.  When  it  ia  found  that 
air  no  longer  tends  to  accnmnlate  in  the  chest,  the  cannula  may 
be  removed,  and  the  pueumotborax  will  he  disposed  of  as  in  the 
cases  belonging  to  the  last  catefrory.  Though  these  have  been  de- 
scribed iif*  cases  of  pure  pneuniotliorax,  it  nuist  not  be  forgotten 
that  there  is  always  a  certain  amount  of  blood  thrown  ont  into  tlie 
pleura,  and  that  a  considerable  amount  of  dolnesa  may  be  cau<ied 
by  ft  very  small  amount  of  blood — much  more,  indeed,  than  would 
be  the  result  of  tlie  presence  of  an  equal  quantity  of  free  fluid. 

2.  Pneumothorax  from  rupture  of  a  small  tuber- 
cular cavity. — -lust  as  in  the  tramuiatic  cases  a  small  aruouul 
of  blood  is  ahvavB  present,  so  In  those  which  result  from  the 
rupturt'  of  a  minute  tubercular  cuvity  or  emphysematous  vesicle, 
it  is  not  iniprolialde  that  there  va\]  be  a  small  amount  of  serous 
tUiid  presHiit,  implying  n  ccrEaiu  ainount  of  acute  pleurisy;  still, 
it  is  the  presence  of  air  wliirh  is  tbt-  -striking  feature  of  the  case. 
It  \^  sehloiij  t)uit  Rnrgical  iutrrffreuce  is  required;  but,  if  dyspua-t 
should  iie  citu.sed  by  tin*  inrrra^iug  iic cumulation  of  air,  the  treat- 
ment must  follow  the  satui'  lines  as  those  just  de.scHbed. 

The  subject  of  tubercular  ]mi.-imiot.horax  will  be  returned  to 
uudL-r  heiidiuf;  I. 

H.  Pure  hydropneumothorax  -  ihat  is  to  say,  a  condition 
where  tlie  Huid  is  perfectly  L-lear  —fur  I  do  not  include  under  this 
heading  those  caspn  of  hydiopneumnthoms  whore  the  fluid,  though 
not  strictly  purulent,  inopaque — must  lie  an  extremely  rare  aflTection. 
Almost  the  only  genuine  case  of  hyilropueinnothorax  which  I  have 
flet-D  was  the  result  oftbernplun>  of  a  hydatid  of  the  lung.  Repeated 
aspirntioiiH  of  the  11  aid  vn-n-  follow  id  by  an  imiiiediate  increase  of  the 
pneinuothomx,  and  -iniisoqueut  veaccumulatiou  of  the  fluid,  so  that  it 
became  idtiiu.itoly  nipcessary  to  iimlip  a  five  opening  into  the  thorai, 
rvhifh  leii  to  a  correct  diagnosis  being  made  and  the  removal  of  tbe 
cyst.  I  should  adojit  ibis  line  of  trentment  if  a  aiuiilar  ca.w  were 
to  present  itself,  iilwayssiipposinv' tliiit  tlie  presence  of  tuberclf  could 
he  excbidod  ;  but  e\p*'rit^nci' of  this  matter  is  too  slight  to  justify 
tbt' laying  down  any  very  d-'fjuitf  ndos  of  treatment. 

I.  Pyopneumothorax.-  -Wenow come  toafarmore difficult 
class  of  cases,     ll  iuclu'le.s  tlii).*ie  that  are  :L'*sociated  with   tubercle 
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of  the  Inngfi,  and  those  which  aru  <tuc  lo  the  ruptnrp  of  an 
absceHR  of  tho  hmg  arising  from  mnw  other  caiisf,  or  to  thtj 
perforation  of  some  iiicci'ating  tiitnour  oi  the  trachea,  or  of  the 
larger  bronclii,  or  in  some  oases  to  an  abscess  in  distant  pari-s, 
such,  for  example,  &s  a  pt^ricH'cal  al>8ceas. 

Tho  tubercular  cases  are  uinually  marked  by  great  chronioify.  the 
relative  proiwrtions  of  air  and  fluid  vary  to  any  extent,  and  tho 
character  of  the  rinid  from  that  of  slightly  turhid  serum  to  that  of 
moderately  thick  pus.  Somotiraoa  the  amount  of  air  is  very  large, 
and  the  amount  of  fluid,  which  is  very  in>*ignificant,  shows  no 
tendency  to  increase.  Patients  vdth  tliis  condition  of  thingu  often 
exhibit  scarcely  any  symptoms  save  that  of  shortness  of  breath, 
and  are  able  tn  follow  a  qtiiet  ocenpation  for  months  or  oven  years. 
These  cases  are  butter  l!aft  alone.  The  extraction  of  the  air 
or  the  fluid,  or  both,  is  followed  by  very  temporary  rt^lief,  and  a  frue 
incision  is  almost  ct-Ttaiii  to  be  fuUowud  by  disastrous  results.  This 
conclusion  is  arrived  at  nfl  the  rcawlt  of  sufficient  personal  ex- 
l»erienr^.  After  an  incision  the  patient  is  for  a  tim«  improved,  but 
the  Imig  shows  no  lendune'v  to  expamt.  and  before  long,  in  apitc  of 
■;p'eat  precautions,  it  usually  happens  that  septic  changes  occur.  It 
has  seenuid  as  if  tlic  tuhnrcular  processes  were  stimulated  to  in- 
creases! action  as  the  rLMult  of  the  operation,  and  before  very  long 
the  patients  have  fallen  victims  to  the  combined  ett'ects  of  tubercu- 
losis and  sepsis. 

If.  however,  thi-  anmunt  of  the  fltud  is  large  and  iJicrcasing,  some- 
thing must  be  done  tn  n-lievo  the  dyspno'a.  Aspiration  should  be 
first  tried,  and  it.  should  be  repeHTKl  from  tinif  to  tiuie  as  the  fluid 
accumulates:  but  if  no  good  result  from  tbi^,  the  fuUuwing  method 
of  treatment  may  lie  adopt<,'d.  The  patient  should  be  placed  on  his 
back  cloa*  to  tUo  edge  of  the  bed,  or  rather  with  his  side  projecting 
slightly  beyond  it.  Two  perforated  nucdles  are  inserted  into  the 
chest,  one  into  the  anterior  part,  after  ascertaining  that  the  lung 
is  not  adlierent  iit  the  spot  selected  for  iis  intnwluction,  and  the 
other  at  the  posterior  part  of  the  chest  -^ay  at  the  eiKhlh  or 
ninth  interspace,  below  the  an^le  of  the  scapula.  To  i^mU  needle 
is  attached  an  india-rubber  tube.  ThiU  in  connection  with  the 
anterior  one  passts  to  the  bottom  of  a  hir>;e  bottle  containing  warm 
boric  acid  lotion,  which  has  been  prepared  with  sterilised  waterv 
teniperaturft  ICX)'  F.,  and  to  tlie  other  needle  i-*  attached  a  tul>e 
which  is  either  connerted  with  the  aspirator  or  ia  allowed  to  pass 
into  a  bawin  whieh  is  plactd  upon  the  floor.  The  fluid  is  thus 
allowed  to  drain  from  the  elu-tt,  .inil  its  place  i^  taken  by  the  boric 
acid  lotion.  Wheir  this  comes  through  <|uite  clear,  the  mituior 
tube  may  be  removed,  and  then  us  much  ;is  possible  of  the  boric 
acid  lotion  is  £0  be  evacuated,  eithnr  by  the  aspirator  or  tho 
syphon  action  of  the  posterior  tube,  h.s  the  ease  may  be.  1  have  tried 
in  similar  cases  the  injection  of  tincture  of  iodine  inlo  the  chest, 
but  I  cannot  say  that  it  has  given  very  sati>ifaftory  results. 

In  those  cases  ol'  puhi]iinar\  tulierculosis  in  which  the  accuoiu- 
latiou  of  air  cau.ses  trouble  to   the  patient,  it  may  sometimes  be 

T  r  2 


644 


THE  DISEASES  OF  THE  LUNGS 


necessary  to  remove  it  by  aspiration.     Thi»<   occasionally  bpncfo 

the  [mtit^nt  for  some  considerable  time,  no  tliat  it  \»  not  only 
desirable  to  perform  il  but  to  repeat  tbe  process  oocasiooaliy. 
Bonistimes  the  iiiiproTempnt  only  lasts  for  a  few  hoiii-s,  and  the 
dyspnfpa  again  becomes  vtry  urgent.  Under  these  circimitiUm-es 
relief  may  be  gained  Iiy  iiif^erlin*;  a  minute  caniiula  through  an 
intercostal  epace  and  applying  an  antist-ptic  drosfiing  over  it ;  birt 
it  is  niuBt  likely  that  in  these  case^  a  free  iuciaiou  will  ultlniatelybe 
necessarj".  Such  a  case  oceuned  at  the  Brompton  Hospital,  in 
which  at  the  popl-niorteni  there  waw  found,  at  the  posterior  part  of 
the  lower  loht),  a  small  tubercular  ca>'ity  the  wall  of  wliich  wm 
projecting  thnmgti  an  opening  Into  the  pleura.  In  this  instance 
the  patient  died  nithin  a  few  dnys  after  the  rupture. 

5.  Pyopneumothorax  resulting  from  deGom.pofii* 
tion  of  pUB,  &C.  With  regard  to  the  cases  of  pyopnecimothoriii 
resultinf^  from  the  rupture  of  other  ahspesseK  into  the  pleura,  arid 
thow  inclndetl  under  the  fifth  category,  where  the  gas  h  niniplythe 
result  of  dtcomposition,  nothing  netd  be  said,  except  that  we  must 
be  gniderl  by  the  rules  that  have  been  laid  down  for  the  treatment  of 
euipyeniii,  the  presence  of  the  pneumothorax  being  only  an  acciden- 
tal and,  so  tospL'iik.  iniiiiuterial  complicatiou.  It  should,  hnwever,  be 
stated  thiit  some  physicians  doubt  the  possibility  of  the  occurrence 
ol  this  vftriL'ty  of  pyopneumothorax  :  that  is.  they  iissert  that  pyo- 
pneuniutliontx  iloes  not  itccuf  unless  there  is  a  commiinicHtion  be- 
tween the  pknn-a  and  the  lung  or  some  Other  iiir-containing  viseos 
nuchas  thestonwieh  orintestiue.  It  isii  point,  I  imagine,  verj'difficnlt 
to  settle.  Personally  I  have  no  doubt  that  gas  may  be  met  *-ith  in 
the  cavity  of  the  peritoneum  without  a  rupture  of  the  intestine,  and 
I  am  strongly  of  opinion  that  it  mny  also  he  fotmd  in  the  pleura. 

R.  J.  G. 
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Etiolo^. — An  accumulation  of  serous  Huid  in  the  pleural 
cavity,  apart  from  inflammatory  changes,  imiy  occur  under  a  variety 
of  conditions,  of  which  chronic  valvular  disease  of  the  heart  and 
Bright's  disease  are  tlie  most  common.  Cardisic  failure,  from 
whatever  cause  arising,  may  he  accompanied  by  dropsy,  and  in  this 
the  pleural  ciivities  may  share.  Hydrothonix  may  also  he  present 
as  a  complication  of  mediastinal  tumour  or  aneurysm,  and  often 
accompanies  the  later  stages  of  cirrhosis  of  the  liver.  The  dis- 
tribution of  the  fluid  in  conditions  which  ow^ht  apparently  to  aflect 
all  the  serous  cavities  of  the  body  to  an  equal  dei^ree  is  extremely 
variable,  and  for  this  no  olivions  explanation  can  be  offered.  In 
renal  disease  it  is  commonly  liiliitenil,  and  in  cardiac  failure  it  should 
theoretically  be  so.  but  in  the  latter  cas(-  it  is  not  infrequently 
limited  to  one  side.  An  intra  thoracic  tumour,  ori^'inatinj;  possibly 
in  the  bronchial  glands,  may  give  rise  to  eitlier  unilateral  or  bilateral 
hydrotborax,  from  pressure  upon  the  n/y.L^os  veins. 

In  cases  of  general  dropsy,  in  which  unilati  ral  pleural  adhesions 
are  present,  the  corres))oiidiiig  lung  may  be  (edematous  and  a  con- 
siderable quantity  of  fluid  may  be  found  in  the  opposite  pleura. 

Character  of  the  efTusion.  The  efl'usinn  c<msists  of  a 
clear  serous  Hnid  in  which  a  few  flakes  of  fibrin  maybe  i)resent; 
these  may,  as  suggest*  d  by  Hamilton,'  be  formed  after  death. 

The  amount  of  albumen  found  in  dropsical  eil'usiiuis  varies  not 
only  in  different  individuals  but  in  the  different  parts  of  the  body, 
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but  there  in  ft  certftin  fairly  constaut  relation  between  the  quantity 
foand  in  Huids  t;tk4.>n  from  the  ^'arion?  seroutt  ca^ilies,  as  all 
aiitily^cis  show  Lbiit  thf  pruteida  ure  iu  e\.ce^  in  pleural  eS'usium. 
Tlii&  is  ttttrilitiitcd  by  .Itiioys  '  to  the  fact  that  tho  nogiittvo  prcssiiw 
of  the  pleural  cavity  tends  caterix  jmribus  to  ospimte  a  liquid  ricb 
iu  iiibumen. 

Tbt>   foUcwini:,'  analyses  of  the  ciuantity  of  albnm&n  may  Iw 
quoted  : 

I'lviirn  tVrlUiutHiin  Orrlt,  vrtxU  ^ubootMuoiu 
Schmidt                        .     2HS              11-3              «  3-G 

Uoppe-Seyler        .         .     iiil  di&'i  —  17-83 

Leliniiinn     .  .     18-53  10-44  S-44  — 

The  jLiiinunt  of  the  (jfl'usitiu  varii's  from  11  f(*w  ounix's  to  many 
piut3.  nnd  tht-  (jiiiLntitj  pri'seiit  on  the  two  sides  uftt-u  difl'urs  greatly. 
Morbid  anatomy. —If  the  eflusion  is  of  i-ece>nt  date,  tbe 
])leiira  rctaint^  its  urdjnary  }^distt*uiii;;r  upptmranr^e,  but  if  it  is  of  loug 
ytfindinj;  tht'  vi^^CL-nil  Idyi-r  is  ainiost  iuvnriably  slightly  IhickuQed 
and  of  a  dull  grt'yish-white  tint.  This  chanire  is  due  to  an  exnda- 
tioii  from  thi'  surfiicf,  which  lietornes  orj^rauitied  and  formK  .a  whitifib 
fibi-out;  film,  similar  Ui  that  found  iu  tlit!  pci-itoiifum  iu  ascites  of 
prnlon^'ed  diinilinu.  The  t-xiidiitioij  ciin  bf  pefK'd  oft',  and  when 
held  to  tht'  liffht  is  wen  t*)  be  of  uni-<]nnl  thickn(.'ss  in  different 
parts.  Tht!  proloufjwl  coutuct  of  timid  with  a  serous  membnina 
jvppeiirs  to  ('\cit<-  11  .sliiiht  di-irrer  of  uirianinmtory  cbangi*  which 
lends  to  tbf  ii.[i]>eiirM,nte  ju>it  described. 

The  lun;i.  fitbur  as  a  whole  or  niuro  ufU-'U  the  lower  lobt*  on!v, 
will  be  found  coilji,psc(i,  nod  whcrf  the  effusion  is  of  long  standing 
and  thi.'  pleural  t-overiiii,'  iy  tliiekeiifd,  ooriHiderable  prt'twiire  (nun 
within  i.4  reqiiirii-d  to  produce  cumpleW  espujxston  of  tht?  urgaiu 
Tho  anterior  margin  of  tbic  lower  lobe  in  such  u  case  is  often  pro- 
longed into  11  tiii^cr-likL'  proet'ss. 

Symptoms. — Wbeti  in  a  case  of  genend  dropisy  from  chruaic 
Viilvuliir  dist-asf  the  dy^pna'a  is  notict-d  to  be  iucrta.'^ing,  but  UtUo 
thought  is  as  a  rule  irivcn  ti>  tho  prot.enpc'  of  hydrotborax  as  the 
possible  ciitise  of  the  ebiin^'e.  Tbi-s  is  inoru  often  attributed  to  the 
prof^fess  of  the  pi-imary  diseasf,  and  tht»  condition  of  tht-  pleura) 
cavitif «  is  overlooked  because  '  the  piiticMit  is  too  ill  to  be  examined.' 
Patholo^'ital  experietice  b-d  the  wriLt'r  tiiany  years  af^o  to  the 
concliii^um  Ibut,  m*\t  t(j  iin  nnsUNptettd  tubeiculotsis.  au  c-Qormous 
hydrnthnrax  I-;  thi.'  nior-t  poinuion  levelation  of  thr  pofit-morteiu 
room.  Siiiie  tlnii,  uiidi'tfrieil  liy  tb<-  prestincf  of  orLhopntea,  a  dis- 
trL'Ssin^  et'Ttse  uE  uppie-isiou,  cyjiuosib,  ur  even  sit'UB  of  impending 
death,  be  has  umih-  it  a  i-nle  tu  carefully  txaniine  the  ch(*t  in  all 
cases.  Tbi'  result  buy  bi^eii  the  frequent  discovery  of  hydrotborax, 
and  ^rri-at  relic-f  or  evi-u  teuiiJornry  recovL-ry  has  not  imcouuuouly 
followed  tbi'  witlulriuval  of  the  Huiil  l>y  paracentesis. 

The  physical  signs  are  those  of  l!uid  iu   the  pleura,  but 
the  lesser  dt-risiiy  uf  tin.-  t-ti'usion  and  the  abeenoy  of  the  tiiick  layer 

'  Mi'ilkal  Tiinc!>  ami  Oacclte,  laffO :  'TiansuJutiunsand  EiadEtiong.' 
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of  exudation  usually  present  in  serofibrinous  pleurisy  render  the 
signs  less  obWoas,  and  account  in  part  for  the  fact  that  the  pre- 
sence of  hydrothorax  is  so  often  overlooked. 

There  is  also  less  distension  of  the  side  and  the  intercostal 
depressions  are  rarely  obliterated.  Vocal  fremitus  is  absent,  and  on 
light  percussion  a  dull  note  is  obtained ;  faint  tubular  breathing 
may  be  audible  over  the  site  of  the  effusion,  and  the  whispered  voice 
(Bacelli's  sign)  may  be  well  conducted.    Friction  sound  is  absent. 

If  the  effusion  is  bilateral  and  equal  in  amount  on  the  two  sides — 
a  condition  which  is,  however,  rarely  met  with — the  position  of  the 
heart  will  not  be  affected. 

DiagnoBis. — The  clinical  characters  which  differentiate  hydro- 
thorax  from  pleurisy  with  effusion  are  briefly  the  history  of  the  case, 
the  absence  of  pain  and  fever,  and  the  presence  of  some  condition 
sufficient  for  the  production  of  dropsy.  Too  much  stress  should 
not  be  laid  upon  the  fact  that  the  effusion  is  (or  rather  should  be) 
double  in  hydrothorax. 

Course. — In  a  case  of  chronic  valvular  disease  with  recent 
cardiac  failure,  the  serous  fluid  may  accumulate  rapidly,  but  in 
renal  dropsy  a  moderate  amount  of  effusion  is  often  present  in  both 
pleurffi  for  a  lon^  period  preceding  the  death  of  the  patient. 

Treatment. — As  will  appear  from  what  has  been  stated,  the 
writer  is  strongly  of  opinion  that  in  cases  of  cardiac  failure  from 
valvular  disease,  more  attention  should  be  given  to  this  condition. 
The  failure  of  the  heart  may  be  due  to  some  temporary  cause ;  if  so, 
the  removal  of  the  fluid  by  paracentesis  is  followed  by  great  relief 
to  the  dyspnoea  and  by  recovery  of  such  health  as  is  possible  in  a 
case  of  the  kind.  Should  the  fluid  reaccumulate  the  operation  may 
be  repeated.  When  summoned  to  a  patient  with  chronic  mitral 
disease,  who  is  in  bed  with  enormously  swollen  legs  and  general 
dropsy  of  the  serous  cavities,  a  surprising  change  may  follow  if  he 
is  removed  to  an  arm-chair,  the  legs  drained  with  Southey's  tubes, 
the  fluid  withdrawn  from  the  pleura  by  paracentesis,  and  the  right 
side  of  the  heart  relieved  by  venesection.  After  these  measures 
have  been  adopted,  digitalis  and  other  remedies,  which  pre^'iously 
appeared  to  have  but  little  effect,  may  be  obserNxd  to  regain  their 
power  for  good. 

Absolute  cleanliness  of  the  skin  and  the  use  of  a  needle  which 
has  been  boiled  for  fifteen  minutes  in  a  steriliser  are  precautions  as 
necessary  in  paracentesis  for  hydrothorax  as  in  that  for  the  removal 
of  an  inflammatory  effusion. 

The  general  treatment  of  cases  of  dropsy  must  be  conducted  on 
principles  which  are  well  known  and  do  not  need  description. 

J.  K.  F. 
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Etiology. — A  collection  of  blood  in  the  pleural  cavity  ma; 
occur  from  injuries  to  the  cheat  wall  with  fracture  of  the  ribs  and 
laceration  of  the  Inng.  Ha-niot]iorax,  ihvi  to  these  and  other 
trauiuntic  conditiona,  is  doalt  with  iu  the  chapter  on  Injuries  of  the 
Pleura  and  Lung  {rule  p.  5W). 

The  rupture  of  an  intrathoracic  aneiirj-'sm  may  lead  to  the 
sudden  eacapti  of  au  enurmuua  quantity  of  blood  into  the  pleural 
cavity.  If  an  aneurysm  perforates  a  niucouH  inombmne  such  as 
that  of  tlie  trachea  or  M-suphagus,  the  fatal  event  may  be  preceded 
lor  sojue  day«  by  amall  bleecJiiigrs,  but  rupture  into  a  serous  cavity 
in  geuenilly  attended  by  sudden  death.  This  statement,  however, 
itpp!ien  more  decidedly  lo  tbc  pleura  and  peritoneum  than  to  the 
pericardium. 

Hupturt^  of  nil  iutra-thoracic  vein  i»  also  a  rare  cauBe  of 
hill  not  ho  rax. 

In  the  fhapter  on  .\cHto  Pleurisy  {vtiie  p.  555)  the  subject  of 
liiimorrhu',''ic  tirii.sion:s,  wlneli  may  be  tither  pa-saive  or  the  result 
of  inflammation,  in  considered,  iind  their  frequent  asBociation  with 
cancer  and  tubtrclo  of  the  pleura  is  referred  to.  It  is  not,  how- 
ever, usual  to  speak  of  a  siMou.s  or  an  inflammatory'  effusion  which 
is  blood-stftined  us  a  hiL-mothorax.  In  a  case  recently  under  the 
care  of  the  writer  fatal  liH-morviiag*^  into  the  pleural  cavity  occurred 
after  an  operation  for  jtyopneumothanix  owing  to  the  rupture  of  a 
.small  aiK'iuysm  of  tlk-  inlt-rnrtl  injunmiiry  artery-  Five  other  un- 
ruptured aneurysniB  weni  foinid  nn  the  Haiue  vessel ;  they  closely 
rcrfctiibled  the  luieiirysiiis  of  the  puhoouary  artery,  so  commonly 
met  with  in  cases  of  tuberculosis  of  tbe  lun^R,  aud  wore  produced  by 
the  extension  to  the  walls  of  tJic  vessel  of  the  inflammatory  process 
which  involved  almost  the  whole  of  the  pleura. 
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A  pulmonnry  infarction  has  been  known  to  rapture  and  aUuw 
the  escape  o(  blootl  into  the  pleura. 

lu  certain  diathetic  diaeuseB,  such  as  ^ciirvy  and  fnirpuni, 
bifiuorrhagt'  niuj-  take  place  into  thp  seroas  caWtiea. 

The  Bymptoma  are  common  to  those  of  hirmorrhaf^o 
geiierallyv  viz. :  3yncopc,  pallor,  coldni^gs  of  extreniitiL-n,  Ac,  and 
their  severity  depends  upon  the  amount  of  blood  oxtravanatod  and 
the  rapidity  with  ^vhich  it  escapes  from  the  vesBcls. 

In  addition  to  the  rapid  breathinf^  which  ordinarily  atteudK  a 
considerable  loss  of  blood,  there  is  labouriid  dyspntea  due  to  the 
conipresflion  of  the  hing.     Pain  may  be  absent. 

The  phyaioal  si^s  are  those  of  plpuiaS  ofFusion, 
primanly  at  the  ba^e  and  cxtendinj^  upwardH  its  the  quantity  of 
blood  increases.  Friction  in  not  heard.  The  note  obtatiurd  im 
percuBsion  <jvtr  blood  which  hits  coay'ulated  ia  ubHohitely  dull,  afwi 
AS  the  fiJui  thu3  formed  may  be  very  thin,  a  very  smalJ  tffanoij  of 
blood  may  give  rise  to  pliysical  aiguA  which  would  only  htt  prodri^/^J 
by  a  very  lar<^'e  seroua  effusion.  If  both  lur  and  blood  ar»  prtawnt 
— a  very  rare  condition  and  the  blood  remains  niicoagoUtoJ,  it  in 
pofisible  that  the  upprr  level  of  the  duh;ea^  may  alt«r  with  ibv 
position  of  the  patient,  but  uaually  the  blood  coar^'ulatOL 

Course. — In  tmumatic  cases  the  blood,  tin  a  nit,  ^fitUf 
coa^lates.  Tlie  Benun  ik  thc>n  .slowly  abanrbei),  anl  M  *  lM«r 
period  the  clot  iili^o.  If  septic  infection  of  the  pli-un  omM^  MSt* 
intlamiuation  follows,  and  an  empyema  results. 

Diagnosis.  —The  preKpnce  of  an  cffurtion  will  W 
by    the   ordinary    ai^jna,  fever   will  be  abnetit,  and 
aymptorns  of  intemivl  hirmorrhaj;e.     When  a  pleura] 
place  very  qnickly  after  tlie  receipt  of  an  injury  U>  thv 
inference  that  hjeinorrhage  ha«  occurred  is  a  fair  not. 

Prognosis.  — TbiH  depends  to  some  e\t«iit  aponA 
the  htt-morrliiLgo.    K  a  [latient  i^  known  to  have  atliomiiti 
and  rupture  takna  phiee  into  the  pleura,  death  will 
before-  the  necessity  arises  for  sivinf*  a  prnjjjiosii, 

.■\f tor  the  chest  has  been  opt*ned  for  ciiipyMua  iv 
thorax,  if  hjT'iiiorrhagi-  occiir:^,  the  bl'jtid  may  mttttHtl^  Wf/nfA 
of  an  intercostal  artery,  luid  in  thiit  ciise  tlu-  blaaC^f  «tfR  fci»  4»nl/ 
controlled  ;  but  the  pussibility  of  its  ariKin({  \nm^  «ip<Miw  t4 at* 
aneuryaiD  of  tlie  internal  mannnary  artery  iDMt  )»  bmi  m  ttmA. 
The  latter  coiulitinn  is  almost  certain  to  1m4  MH^iihf  gAi  *  Imiu 
termination. 

Treatment. — An  expectant  attitude  m  mmBtjimmCaMimAIp- 
and  ^'i-eiit  oiiition  is  necessary  bcfovo  dbei4i^ «»r«pMMft»«  MMr 
ferenCL-  when  the  source  of  the  liU-pdingu  m^^tm^ 

If  the  dysprui-a  becomes  vei^  ur^unt,  Mli  Ifr  m  fAvMNHtMwvL  r 
may  he  tu'cesi^ary  to  draw  ofT  aa  much  of  Ac^j^aav  gm  «vtfU*>»«  u 
^vc  relief;  hnt  it  in  ran:-ly  wi^e  to  j^o  b^'jioai^^i^m^  iM  ' '  '  ^^"^ 
cases. 
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OhUKS  in  which  an  effusion  of  a,  chylous  character  is  present  in  the 
pleural  cavity  are  uaual!y  di'scribed  under  the  heailing  ■  Chylous 
rit-'uribj,'  but  Its  tlie  affusion  ib  paasivt*  and  uuu-iuSamniatory 
the  term  'pleurisy"  is  not  strtctly  appropriate.  'Chylous  hydro- 
thoifLX '  has  alao  beet]  employed,  but  Ie  open  to  more  decided 
objeetign.  The  tenn  here  used  appeiirs  to  be  prulei-able,  as  it 
indicates  the  nature  of  the  eti'usion  and  alsa  implieB  the  absence  of 
intiammation.  Tlie  effusion  may  he  limited  to  the  plenra,  or  a 
similar  fluid  luay  also  lie  preset]!  nt  thf  peritoneal  cai'ity. 

Pathology. — In  the  majority  of  casea  ohylothorax  is  caused 
by  ocehision  ol'  the  thoracic  dnct,  but  it  may  arise  from  rupture  of 
the  thoracii."  duct  or  iif  the  receptacuhmi  chyli.  A  case  ia  re- 
corded in  which  chylothorax  resulted  froiu  tuberculiir  disease  of 
the  thoracic  duct.  It  is  not  always  possible  to  demonstrate  post- 
uKU'Lem  tlie  .site  of  tbf  lesion,  or  even  to  tiiid  the  duct  or  the 
receptaculum  ehyli.  hi  a  considerable  niuaber  of  recorded  cases 
the  obstruetinn  has  otcun'ed  at  or  about  the  etiti-ance  of  the  duct 
into  the  left  subtlavtan  vein.  The  imture  of  the  obsitmctiDu  present 
in  a  case  reported  iiy  Dr.  Cayley  '  is  described  thus:  *  At  the 
junction  of  the  thoracic  duct  >vlth  the  left  subclavian  vein  the 
former  aiiddeiily  became  much  narrowed,  and  its  coats  tbickeued. 
and  just  at  its  month  a  tihrinuus  ;^rauular  vcf?etation,  which  almost 
completely  obHtructed  the  opening  of  tiie  duct,  was  attached  to  the 
liuln^'  membrane  of  the  vein.  Below  this  there  was  a  £rin,  yellov, 
evlindrieii,!  coaFulum.' 


CHYLOTHORAX  651 

In  a  case  also  un<)cr  the  euro  of  Dr.  Cayley,  and  reported  by 
Dr.  Sidney  Martin,'  the  oVistruction  was  seconflAf)'  to  throrabosiB 
and  contraction  of  the  veins  at  the  ruot  ol  the  neck  uii  the  left  Hide. 

In  this  case  the  abdouiL'ii  contained  180  oz.  of  chylous  Huid  ;  the 
lymphatics  of  the  int^stine^  especially  those  of  tho  Hraall  howM, 
were  dilated  and  contained  milky  fluid.  Neither  the  tlioniciu  duet 
nor  the  recoptaculum  chyli  eould  be  found.  The  lymphatics  of  the 
left  pleura,  and  to  a  lese  extent  thoHe  of  the  rifjlit  iilso,  presented  a 
milky  nrburesient  itppeiLnLnce.  The  left  pleura  contained  10  oz.  of 
milky  fluid,  on  the  rif{bt  aide  the  surfuceij  were  found  adbercnt. 
especially  over  the  lower  thirds.  The  lungs  allowed  general  increaae 
of  the  cuimective  tijjsite  and  dislended  lyriipliaticH. 

In  a  case  reported  by  Ih.  Turnoy  ^  the  primary  lesion  was  a 
cancerous  growih  of  the  pylorus,  '  eomposed  of  lar^e  epithelial 
oeils  of  a  spheroidal  whape,  mostly  filkHl  with  colloid  nmlf'rial.' 
There  wtra  secondary  deposits  of  the  same  nature  in  nearly  all  the 
superficial  glands  of  the  body.  The  thoracic  duct  was  greatly 
dilated  in  its  whole  cour.se.  Near  its  termination  tht*  duct  divided 
into  two  branchew.  whiidi  led  to  the  jiuictlon  of  the  left  subclanaii 
and  internal  jufjulai-  veins.  Tlie  oi-ihce^  of  tht-  duct  in  the  vein 
were  surrounded  and  blocked  by  dry,  partially  decolorised  adherent 
clot,  which  almost  imtuediatcly  on  either  side  tailed  off  into 
ordinaiy  soft  bSuck  eoajfiilnra.  The  thrombus  was  adherent  to  the 
wall  of  the  vein,  but  cnnld  he  fairly  easily  separated.  The  iniima 
was  unaffected.  Neither  tbe  .subclavian  nor  the  internal  jugular 
vein,  though  surrouuded  liy  lar^'c  gliinils,  was  compressed  by  or 
adherent  to  them.  Tbe  oli'-tniction  was  believed  to  be  due  to  the 
impaction  of  a  fra^'inent  of  tbe  new  growth  in  the  orifice  of  the 
duct.  The  lyiupluUics  of  the  inteslint,  especially  those  of  tha 
ileum,  and  also  those  of  the  jiericnrdiumand  rig;ht  pectoral  muscles, 
were  distended  with  eliylou>  fluid.  The  ri^'ht  pleura  contained  two 
phits  of  luilky  lltiid  ;  the  meiubrane  was  white  and  opaque.  The 
left  contained  a  pint  of  turbid  serum  with  fat  in  suspension,  but 
the  fluid  was  not  milky.  In  the  peritoneum  there  were  four  ounces 
of  milky  Hiiid,  but  un  >i;4ny  of  peritoiiitiis.  There  was  collapse  of 
|)ortioiis  til'  botb  lower  lube>,  and  at  the  right  apex  there  were  two 
calraremis  nndulcs  with  srars  in  the  overtyhig  pleura  (? arrested 
tulierc'iiliiyis). 

Clinical  case.— Ibe  following  is  an  abstract  of  the  notes  of 
a  case  recently  under  the  care  of  the  writer  (.1.  K.  F.) 

Kannv  .1.,  a't.  ><],  niachinist,  admitted  to  the  lirompton  Hospital 
on  Se]iteiiil>er  HO,  1^1)-'.  No  family  history  of  tuberculosis, 
Winter  cough  for  ten  years.  In  December  1894  the  patient 
suft't-red  frniu  bronchial  catarrh,  which  was  followed  by  sbortne.is  of 
breath.  Tliis  bus  continued,  but  has  been  worse  sine*' June  iHl)";. 
The  umsl  proraiiif-ut  symptoms  have  been  cough  with  expectoration, 
emaciation,  pain  on  the  right  side  of  tbe  cheat,  and  night  sweats. 
There  ha?;  been  no  Iifi-nioptysis. 

'■  I'itffi.  Soe.  Trans,  fol.  xUi.  p,  98.  «  Ibid.  vol.  xlu.  p.  1. 
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On  admission — Pulse  92,  reap.  20,  temp,  normal.  Right  aide— 
Diilness  and  absence  of  breath  sounds  and  of  vocal  fremitus,  &om 
just  above  the  awgle  of  the  a<:iq>ulii  iwsteriorly  and  from  the  nippU' 
anteriorly,  to  the  base;  feeble  breathing  above  the  level  of  the 
ilulnesft.  Left  side— Expimsion  increased ;  respiratory  sounds 
harsh  at  apex,  elsewhere  signs  normal-  Cardiac  iniptihje  in  fifth 
interspace  in  left  maraniary  line. 

Oct.  5. — An  aspirator  needle  was  inserted  in  the  seventh  right 
mt.erspace,  near  the  angle  of  the  scapula,  and  passed  in  serenU 
directions,  but  no  Huid  was  withdrawn- 

On  Nov.  5  criLcklin;^  nUes  were  first  noted  above  and  below  the 
left  clavicle. 

On  Nov.  20  the  same  aspirator  needle  was  inserted  in  the  seventh 
right  intt'rapuca  and  milky  fluid  witbdmwn  (15/  Aspiration^. 

.Voc.  20.~2/(d  Aspiration,  tio  oz.  of  milliy  fluid  ^dthdrawu. 
Rale^^  at  left  apex  extended  to  third  interi^pacc. 

Nov.  80. — Pleuritic  friction  aound  over  right  upper  lobe,  front 
and  back. 

Dec.  12. — Hi-fi  A.spiratiotr.     74  oz.  milky  Huid  withdrawn. 

Dec.  28.--Dutnesa  at  left  a(3ex  to  second  rib.  The  rales  ware 
now  audible  in  the  uiipcr  part  of  the  lelt  axilla. 

18%.  Jrti/.  2.  -  I'ain  in  chest  returned  a»  l^uid  re-accumulated. 
Has  lost  6  lbs.  in  weight  t^ince  admission. 

Jan.  IQ.-Uh,  Aspiration.     -15  oz.  milky  flwid. 

Jan.  no. — Dyspniva  urgent.  Mnrked  iuspiratorj'  receBSton  of 
cpigastritnii,  lower  intet^paces,  and  infraclavicular  regions;  slight 
ha'iiio|»t_v3is. 

.fail.  'A]. — ."»(/:  A.spirati^ou.  KO  oz.  of  fluid  presenting  a  pinkish 
tint  from  tlie  presence  of  blood  withdrawn. 

/•'ft.  8.  l*atieut  discharged  at  her  own  request.  Death  oc- 
curred shortly  after  arrival  home. 

The  toinperature  wa^  noinial  or  subnormal  thronghout  the 
iiliiean.  The  number  of  resiiiratioiiin  varied  between  20  and  84 
pe-r  minute,  but  on  the  day  pret-ciling  the  patient's  discharge  and 
at  tho  time  of  leaving  they  wore  40  per  nuinute.  The  total  quantity 
of  Huid  nilJjdniwn  \\a.n  2114  ir/..  The  sputum  was  frequently 
exunimed  for  tuberdi-  li'tw^illi,  but  none  were  found. 

The  post-niorteui  oxiiniiuation  was  made  by  the  writer  with 
the  asai,.:tauce  of  Di*.  .1.  L  Pi^rkins,  under  the  most  unfavourable 
cir<^-inustauces  possible.  Leave  was  only  obtained  to  examine 
the  thoracic  Wscera,  the  incision  allowed  being  only  such 
as  sulhced  for  this.  The  light  was  very  bad.  The  abdominal 
organs  were  fi-k,  and  to  a  slight  extent  seen,  through  the  dia- 
pliragiu  after  the  latter  had  been  cut  away.  Nothing  abnonnal 
could  be  delected  in  tin?  abdomen.  It  is  impossible  to  staU* 
wbetbtT  cliyluns  ascites  was  present,  bm,  as  far  as  could  be  made 
mit,  thert'  was  no  Huid  in  the  peritone;il  cavity.  The  diaphragm 
was  cut  awny  wididy,  In  orA-r  not  to  injure  the  central  structures, 
and  the  thonicic  duct  was  dividi'd  as  Inw  down  as  possible,  but  its 
lower  part  and  the  recL-ptiiCMluni  cliyli  were  left  in  aitn  and  were  not 
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even  sfien.  The  contents  of  the  thorax  were  roraoved  en  viassc.  It 
-n-as  unfortunatt  llml  the  receplacutum  chyli  and  the  whole  of  the 
duct  coutd  not  bt'  removed,  and  aUo  tbtit  the  struttiire-^  on  the 
abdominal  side  of  tht  diaphragm  could  not  bi^  carofiilly  nxaniinod. 

The  right  pleura  contained  eeveral  pints  of  chylouH  eA'usion, 
but  there  were  no  meaus  of  measuring  the  exact  quantity.  No 
opening  from  thc^  duct  into  the  pleural  cavity  could  be  seen.  The 
left  pleural  cavity,  the  pericardium,  and  the  huart  wen;  normaU 
Miliary  tubercles  of  a  very  tibrnid  type  stnddeil  the  apex  of  each 
lung,  especially  the  left,  and  formed  a  continuous  raas"^  in  the 
extri-me  upper  part  of  each  or^'an.  Klscwhcre  the  hinj^'s  were 
unaffecietl.     Tlure  was  no  dilatation  nf  the  lympliatiji!:!  of  the  pleura. 

The  (irBopha<^nis,  the  aorta,  and  all  the  loediastinat  contents  were 
normal,  and  there-  was  no  entar^i-meut  of  the  mediastinal  ^'lands. 
Both  the  thoracic  duulH  were  dissected  out  completely,  and  their 
openings  into  the  great  veins  clearly  seen  and  proved  to  bo  patent 
by  the  injection  of  coloured  water.  The  ductj^  were  not.  dilated 
and  their  walls  were  apparently  Tioinml  throughout.  No  atrictaro 
was  fonnd.  No  rnptHro  could  be  seen  in  the  wall  of  the  main 
duct,  hut  the  coimective  tissue  of  the  lower  part  nf  the  posterior 
mediastinuui  aromid  the  duct)?  was  hjoser  and  more  areolar  than 
usual,  I.e.  the  meshes,  of  the  connective  tissue  were  very  miich 
wider  than  normal,  and  when  water  was  run  into  the  tissue  it 
Hoated  out  in  the  form  of  rugs^d  fistooiif;-  Corresponding  to  this 
ppot  the  surface  of  the  parietal  pleura  on  the  right  side  had  a 
cnrioiuB  worm-eaten  iip|)earancfe,  and  it  was  oliBerved  that  when 
water  was  played  on  the  opposite  surface  the  fluid  percolated 
through  in  drops,  and  ran  down  into  the  pleural  cavity. 

It  appeared  probaMe  that  a  minute  perforation  of  the  thoracic 
duct  existed,  and  that  the  chyle  had  infiltrated  the  mediastinal 
tissues,  and  through  these  worm-eaten  spots  in  the  pleura  bad 
made  its  way  droplby  drop  into  the  cavity. 

Composition  of  the  fluid  in  chylothorax.  In 
chylous  fluid  a  hLr;;,'e  (juantity  of  fat  is  present  in  the  foim  of  an 
emidflion.  Microscopic  ally,  numerous  minute  refractive  ffranules 
are  seen,  and  a  few  leucocyte.s  may  be  found,  t'hemically  it 
contains  coaf^ulable  albvmien  and  globulin,  fat  and  iuorpaiiic  salts. 

In  Dr.  Sidney  Martin's  paper  a  table  will  be  found  giving  the 
percentage  analysis  of  \aiiourt  chylous  extravaaatiuns  compared 
with  that  of  chyle.     Tlie  foUowin^r  is  the  analysis  (made  by  Dr. 
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Martin)  of  the  Hnid  in  the  case  recorded  above,  and  of  tlie  cue 
which  ho  has  described. 

Symptoms.— The  occurrence  of  the  affection  is  in  uiOBb  caaea 
more  or  lens  of  the  nature  of  an  accident,  and  the  symptomfl 
arc  necessarily  to  a  ^eat  extent  those  of  the  primary  lesion ;  we 
shall  therefore  onlj  consider  those  which  can  be  liirectlj  attributed 
to  the  peculiar  character  of  the  efTiiflion. 

KmHcialioii,  which  might  natm-ully  be  expected  to  follow  such 
a  oonfiiderable  loss  of  chyle,  does  not  appear  to  occur  from  that 
cause,  as  it  Is  noi  met  with  except  in  cases  in  which  a  lose  of  weiyht 
might  be  expected  from  the  nature  of  the  orij^nai  diseaBe,  p..g.  in 
cases  of  cancer.  In  Dr.  Martin's  case  the  body  is  described  at  the 
autopsy  as  being  '  well  made  and  well  nourished.'  In  the  writer's 
case  the  patient  wei>rlied  tl  st.  1*2  lb.  on  October  8.  and  ti  st.  7  lb. 
on  January  10,  a  loss  of  0  lb.  only.  l)iirin<>  that  period  2t)l  oz. 
of  fluid  of  ft  sp.  gv.  1"(12.S,  which  would  weigh  more  than  15  lb.. 
were  withdrawn  from  the  body  by  i>antcentejiis. 

The  symptoms  are  not  apparently  influenced  by  the  peculiar 
character  of  the  effusion  in  the  pleura,  but  in  the  case  narrate<I 
the  degree  of  dyapncea  at  an  early  period  seemed  somewhat 
out  of  proportion  to  the  r|uantity  of  Huid.  The  pain  was 
invariably  increased  a««  the  quantity  of  fluid  Itecame  consider- 
able ;  tills  was  probably  due  to  iucreaaed  teuuion  wltliin  the 
pleural  cavity,  as  the  pain  was  always  immediately  reUeved  by 
pameentosis.  It  is  interesting  to  note  that  the  development  of  a 
tuberculosis  of  the  fibroid  type  did  not  cause  pyrexia,  the  tempera- 
ture remaining  normal  or  sub-uormal  almost  throughout  tlie 
illness  (il  once  touched  HX)"  K.) 

The  physical  signs  arR  those  of  pleural  effusion.  In  the 
case  described,  thu  (hilness  wtis  almost  always  somewhat  higher 
in  the  axilla  than  in  the  nipple  lino,  but  at  one  examination  the 
following  note  wa-s  made :  *  The  upper  bonier  of  the  dull  area 
i^  nearly  horizontal,  but  slightly  higher  behind  than  in  the  nipple 
lino.' 

The  circumference  of  the  affected  side  was  in\'ariably  increased 
lielow  the  nipple,  but  on  some  occasions  it  was  slightly  less  above 
that  level  tbiin  on  the  opposite  side.  The  symptoms  and  physical 
signs  here  given  are  those  ol)ser\'cd  in  a  case  of  doubtful  origin  and 
cannot  bt'  regarded  us  typical  of  the  condition. 

Course  and  prognosis.— The  prognosis  is  in  all  cases 
very  unfavourable,  iint  the  course  of  the  illness  is  necessarily 
influenced  to  i^ome  extent  by  the  uatm'e  of  the  priuiary  lesion.  We 
are  not  indeed  aware  that  recoveiy  hiu>  ever  occurred,  but  if  the 
obstruction  is  slowly  pi-odnced.  it  is  quite  [MKsible  that,  as  suggested 
by  Dr.  Cayley,  im  aimstoiuosis  may  be  esitablished  through  the 
right  lymphatic  duct. 

The  din-ation  of  the  illness  in  Dr.  Martin's  cnm  was  six  mootba. 
in  the  writer's  eight  and  a  Imlf  months. 

Diagnosis.— It  is  cxci-cmely  improbable  that  the  oatore  of 
tlie  cffuRJou  will  in  any  case  bo  diagnosed  before  paraoentceis  has 
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been  performed,  but  by  a  process  of  exclusion  it  might  be  suspected 
to  be  chylous  if  with  a  normal  temperature  and  the  absence  of  a 
histoiT  of  acute  pleurisy,  and  of  any  condition  likely  to  give  rise 
to  hydrothorax,  fluid  was  found  to  be  present  in  the  pleural  cavity. 
Treatment. — The  fluid  should  be  removed  as  often  as  it 
accumulates  in  snfiicient  quantity  to  cause  suffering,  but  it  is 
inadvisable  to  do  more  than  this. 

J.  K.  F. 
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DispnoHii' r,(n 

Tit'Btimirit 6(i4 

Nh\\  growths  mi"tly  origiimtu  in  the  pleura,  but  seconrtarj 
inhltratioii  of  the'  serouR  nicinbmue  is  not  luicommon  in  cattes  nf 
nialiftimnt  diseasf. 

Primary  tumours.— The  foUuwingvarietieH  of  new  gro^hs 
are  mt-t  with  : 

1.  Euduthehoma,  or  endothelial  cancer. 

•2.   Sarcoma. 

3.  Fibroma. 

Pathology  and  morbid  anatomy.— The  exact  position 
ainoiif;  neoplasms  of  iIil- growth  to  which  the  term  '  en  dot  Jiilioma' 
is  applied  by  some  wi'ittrs,  and  '  etulutlielial  cancer"  by  others, 
ia  luictrtain.  Histologicfttly,  snob  a  growth  cannot  be  separated 
from  canct-T.  Whtn  occnrring  in  the  picmra,  tt  has  been  thought 
that  it  may  ari^c  tVom  the  multiplicatiuu  of  the  endothelial  coUe  of 
tbt:  lyiiipliaticg,  but  this  iy  consiilorcd  by  Ziegler  to  be  doubtful. 
As  tbt  ^urfaco  epithelium  of  the  serous  membrane  is  in  a  state  of 
active  proliferation  (Keelscn),  and  Ki\'e3  rise  at  least  to  boiuo  of  the 
columnar  elements  of  the  |»rowtb,  it  is  more  natural  U)  refer  the 
development  of  th<*  nenplasnis  generally  to  the  proliferation  of  the 
opitheliiUTi  of  the  [irhnJtive  hody-ciivity,  and  to  regard  such  growths 
as  genuine  examples  of  carcinoma  (2ioglwi  MacAlister's  Trans- 
Chapter  x\xii.  sec.  H.18). 

The  Bauie  vIl-w  is  taken  of  the  nature  and  site  of  origin  of  the 
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growth  in  a  case  of  primary  tumour  of  tlie  pteura  recorded  by 
Dr.  Coats  (' Glasgow  Med.  .lournal,'  July  1880.  p.  15). 

These  growths  often  form  multiplp  white  Hattened  nodules, 
conuoctod  by  bands  of  similar  fltrucltire,  and  on  microscopical 
examination  show  nest>t  and  clusters  of  epithelial  oeUs  lying  in  a 
denge  fibroua  stroma,  containing  round  and  spindle- shaped  nuclei. 
Alveoli,  lined  by  epitbehoid  or  cylindrical  or  cuboidal  epithelial 
ceilB,  may  he  present  throughout  the  growth,  or  ohietly  at  the 
periphery;  or  the  cells  may  be  arranged  in  columns.  The  ap- 
pearance in  some  cases  of  a  growth  of  the  t>^)^3  of  a  cylindrical 
epithelioma  has  suggested  that  the  real  site  of  origin  may  be  the 
mucoua  gland.t  of  the  bronchi,  but  this  vibw  has  bf^en  negatived  by 
the  absence  of  invasion  of  the  tulea. 

In  the  case  above  referred  to,  reported  by  Dr.  Coats,  there  were 
numerous  tumours,  which  by  coalescence  had  formeil  a  layer  of  new 
tissue  of  considerable  thickness.  The  hsc  of  the  pteura  contained 
HO  oz.  of  blood -coloured  Huid,  which  had  deposited  a  loose 
brown  coagulum.  No  grnwtliti  were  present  elsewhere.  Micro- 
scopical examination  showed  tlie  growth  to  be  a  superficial  cancer 
with  a  stroma  enclot^ing  epitheliai  cells,  many  of  which  were  fatty. 
In  thiH  case  the  growtb  was  not  deep  in  the  substance  of  the  pleura, 
and  did  not  involve  the  mnscle-'^  or  ribs,  but  both  those  strncturea 
may  be  implicated.  A  cancerous  growth  may  JtivatJe  the  tissue  of 
the  mediitBtinura  and  involve  the  bronchial  glands,  and  cxtenil 
into  the  lungs  along  the  peribronchial  tistmes. 

.S'arfy»m(. ^Nearly  all  the  varieties  of  sarcoma  may  be  met 
with  in  the  pleuni.  but  probably  the  roimd-Cflled  growth  is  most 
common.  A  sarcoma  may  appear  aw  11  thick,  denne,  librous  layer. 
lining  the  whole  pleural  cavity,  mure  marked  ptrhapi*  on  the  parietal 
than  on  the  -t-isceral  layer:  sometiincs.  as  in  11  case  of  this  kuid 
examined  by  the  writer,  enorranus  rounded  tnber-like  maasea  of 
new  growtb  may  project  into  the  cavity,  and  a  dense  infiltration 
of  the  membrane  by  a  soft  whitish  growth  may  also  be  present. 

As  will  be  sten  from  the  cases  cited  wulwequently,  a  blood- 
stftined  pleural  effusion  and  acute  inllamiuation  of  the  serous 
membrane  are  changes  commonly  present  in  thcHe  case>. 

Secondary  infiltration  may  be  present  in  the  mediastinum,  the 
bronchial,  tracheal,  a-aopbageal,  retro-peritonea!  aiidsupra-clancular 
glands,  and,  either  by  extension  or  metaatasis,  the  growth  may 
involve  the  opposite  pleura,  the  pericardium,  heart,  peritoneum^ 
liver,  spleen^  kidneys,  and  interlines. 

Fiifioina, — The  true  nature  of  the  catses  thus  described  must 
!«  considereil  doubtfuL  Some  may  possibly  he  examples  of  pure 
fibroma  ;  it  in,  however,  more  probable  that  they  are  sarcomata, 
in  which  the  fibrous  elements  predominate  to  an  unusual  degree. 
Dr.  Steven  I'  Mediastinal  Tunmura,"  p.  (i7)  has  rt-corded  a  case 
which  he  regards  aa  tiiie  of  Hbroma  of  the  mediastinum,  in  which 
the  association  witb  rheumatism  was  a  marked  feature.  A  caye 
which  appeared  to  be  one  of  fibroma  of  tht-  pleura  will  he  described 
later. 
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Secondary  tumours. — Maligimut  growths  iii  the  luiig  or' 
mediastinum  often  infect  tbo  pleura,  and  secondary  infiUration  of  j 
the  membrane  ib  eapecially  common  in  cat^ea  of  canc«r  of  the  breast, 
bat  may  occur  when  the  piiwary  f<rowth  is  variously  Bitualcd  in 
other  parts  of  the  body. 

CUNICAJ^    CASES 

Cases  of  iirimary  tumour  of  the  pleara  are  so  r&rely  met  with  < 
that  individual  cxpprience  of  them  is  necessarily  limited.    We  shall, 
therefore,   lit^fore  des<;ribing  the   ttymptoms   and    physical    fdgOB 
which  may  be  present,  give  abstruets  of  the  clinical  records  of  some 
typical  examples  of  the  affection. 

Cancer. —Henry  T.,  If t.  Jilt,  a  bootmaker,  was  admitted  into 
the  Middlesex  Hospital  on  July  80,  16Q0,  under  Dr.  W.  Pual^ur. 

Family  hUiory.- V&ther  died,  let.  88,  from  an  '  intoiiial 
tmnour.' 

Prei'unts  /if stori/.— Health  liaa  boon  goo*!,  with  the  exception  of 
an  attack  of  hronchitir;  ten  years  ago,  for  which  he  was  an  in- 
patient in  this  hospital. 

The  present  U/ness  oomincnccd  three  months  ago  with  a 
slight  cough,  whirh  ha»  continued.  Ho  has  had  no  pain  in  the 
side,  but  has  Hiiffered  from  breathleuauess  on  exertion  for  the  laAt 
six  weeks. 

On  admission.— W'cW  nourished.  Temperature  normal.  Pulse 
68,  respiration  2G.  The  ritjitt  si/it  of  the  chest  appeared  slightly 
bulge^l,  and  did  not  expand  on  inspiration.  Vucal  fremitus  was 
absent,  except  over  a  small  area  beneath  tbo  clavicle,  and  over 
the  apex  postoriorly,  and  in  the  interscapular  region.  Then- 
was  complete  dulnesa,  and  an  increased  sense  of  resistance  over 
the  right  side,  up  to  the  second  rib  in  front,  and  to  the  spine  of 
the  scapula  behind,  and  over  the  same  area  the  breath  sounds  were 
absent.  Above  this  level  they  were  feeble,  but  over  the  root  of  the 
lung  they  were  of  bronchial  quality.  The  vocal  resonance  about 
the  angle  of  the  scapula  was  high  pitched  and  nasal  in  cliaracti^r 
(tcgophony).  The  cardiac  impulse  could  neither  be  seen  nor  fell, 
but  WAS  localised  by  auscultation  in  the  fifth  interspace,  one  incli 
external  to  the  left  mammary  line.  No  murmur  was  audible. 
The  lower  edge  of  the  liver  was  felt  nearly  one  inch  below  the 
costal  margin. 

On  .July  Hi.  thirty  five  ounces  of  blood-stained  fluid  were 
witlulrawn  by  paracentesis  from  the  right  pleural  cavity.  8p.  gr. 
I'OM     highly  albuminous. 

After  uie  operation,  vocal  fremitus  was  present  over  tlie  right 
side,  except  at  the  extreme  bu&e  ;  the  cardiac  apex  was  felt  one 
inch  withm  the  nipple  line ;  faint  breath  sounds  became  audible, 
and  the  irgophony  disappeared. 

On  August  2  the  tempemture  was  lOH''  F. ;  respiraUons  5i, 
pulse  120;  the  face  was  dusky,  the  lips  and  ears  cyanoeed.  A  dry 
friction   sound   vra^  audible  at   the  angle  of  the   right  scapula. 
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Paroxyamal  cough,  with   abundtuit  watery,    frothy  expectoration 

followed. 

Aiujnst  !). — Spntnm  examined  for  tubercle  baciUi,  bat  none 
foand. 

Att'jttst  11.— The  patient  was  seen  by  the  writer  (.J.  K.  P.),  who 
agreed  that  '  the  Imlance  of  e\'idence  was  in  favour  of  a  now  growth 
as  against  tubc-rcuhir  pleurisy.' 

Awju^t  18.— After  consultation,  paracentesis  was  performed, 
and  85  oz.  of  almost  pure  blo4x1  were  removed.  The  patient  shortly 
afterwards  ha<1  a  severe  attack  of  d>'spn(pa,  from  which  ho  re- 
covered, but  died  after  a  suhsetjuent  attack  on  the  following  day 
(August  19). 

A utojmy,  —  lioAy  well  nourishefl  and  well  developed.  The  right 
pleural  cavity  contained  HO  oz.  of  fluid,  a  considerable  |>art  of 
which  was  blood.  Thiii!  bml  FtnbKided  to  thf  base  of  the  cavity. 
The  visceral  layer  of  the  right  pleura  wa-i  completely  studded  with 
small  eminences,  resembling'  bends  of  white  wa.\.  Over  the  lower 
third  of  the  parietal  layer,  and  particularly  ovRr  the  diaphragm, 
there  were  similar  growths.  The  growth  did  not  extend  lieneiith  the 
pleura,  except  at  one  or  two  points,  where  it  dip|)cd  sli^'btly  into 
the  right  lung.  None  of  i\m  neiglibouring  organs  or  .itrnctures 
wore  invaded,  and  no  secondary  Krowtbs  were  preaont.  The  right 
lung  was  small  and  carniticd  ;  the  kft  was  congested  and  a^dema- 
tons.  A  milky  thiid  exuded  nn  pressure  from  cuome  enlarged  and 
pigmented  glands  at  the  root  of  the  b'Ri  lung. 

In  this  case  the  pleural  origin  of  the  growth  could  not  be 
doubted,  as  the  dtgrce  of  intiltration  of  the  lung  was  trifling.  It 
is  unfortunate  that  thore  was  an  omission  to  note  in  the  post- 
mortem report  the  result!*  of  the  microscopical  examination  of  the 
portions  of  tlie  growth  which  it  is  stated  were  reserved  with  that 
object.    The  case  is  heiidt-d  *  Cancer  of  the  Pleura.' 

In  some  cases  in  whicli  both  the  lung  and  the  pleura  are  in- 
volved it  may  be  ilifhcult  to  determine  the  site  of  origin  of  the 
growth.  The  following  is  an  example  of  this  kind.  The  growth 
waa  believed  to  In'  a  primaj-y  cancer  of  the  pleura,  with  secondary 
infiltration  of  the  lung. 

CvHK  II. — Thomas  M.,  jet.  M,  was  admitted  into  the  Middlesex 
HoEfpit^d  on  ifiirch  IB,  IHiU,  under  the  care  of  I>r.  Fowler,  and 
died  on  April  28.  Then;  was  no  history  of  tubercular  disease  in 
thL'  family.  The  patient  had  hitherto  enjoyed  good  hrnlth,  and 
could  not  assign  any  rauRo  for  his  present  illness,  the  onset  of 
which  dated  from  Christmas  IHO}),  when  be  began  to  sufler 
from  cough  and  ahortncss  of  bi-CHth.  These  symiitonis  bad  lately 
increased  in  i«>vf'rity.  Thi^  exjH'ctoration  had  been  white  and 
frothy  :  there  had  Iwen  no  ha-iuoptysis.  There  had  recently  been 
eiiiacialion  and  loss  of  appetite,  (.>n  ailmisaion  he  was  fairly 
twell  nouriahf-d.  The  chest  was  of  the  emphysematous  type,  with 
fft  wide  epi^ra-stric  angle.  There  was  pulsation  in  the  epigastrium 
and  in  the  \euis  of  the  neck,  which  were  much  dilatf-d.  '!'he 
cardiac  impulse  conld  not  be  localised,  but  the  sounds  were  most 
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distinct  at  the  normal  pusitiou  of  the  a|)«x  beat.  The  movement  of 
the  right  siJe  was  deficient  below  the  fourth  cartilage.  Uu  per- 
eussion,  there  v,'a&  hyper-re^onance  over  the  right  apex  in  front 
and  behind,  but  there  was  duliiess  from  the  lower  border  of  the 
third  rib  in  tlie  inammary  line,  a  rather  higher  point  in  the  axilla, 
and  the  angle  of  the  scapula  postt^rinrly,  domiwardtt  to  the  base. 
Over  the  dull  are«  the  breath  sounds  were  fe^ible,  with  prolonjjed 
faintly  blowing  expiratory  sounds  in  front.  The  vocal  fremitus 
wa6  diminished.  There  wasf  a  pleural  friction  sound  in  the  left 
axilla.  The  edge  of  the  liver  could  be  fi'lt  below  the  cotftal  margin. 
The  urine  was  free  from  albumen  and  sugar.  Pulse  90  ;  resp.  85  ; 
temp.  &T. 

Note  on  MarckHl. — Inspiratoiy  recession  of  interapax»>B  in  both 
axilla) ;  no  expuusiou  on  right  side.  In  front,  absolute  dulness 
from  first  rib  to  bai^e,  but  fremitus  distinct;  breath  Roumis  are 
audible  all  over  dull  area,  but  they  become  gradually  fainter 
towards  the  ba^' ;  no  adventitious  soimds  are  audible.  Posteriorly 
vooal  fiY-mitus  abRi^nt  at  base,  dubieas  from  middle  of  inter- scapular 
r^on  downward:  voice  sounds  tegophonic.  Feeble  breathing 
back  and  front  ou  loft  side,  with  crepitation. 

April  [). — The  patient  is  cyancsed,  and  there  is  more  uiarked 
distension  of  the  veins  of  the  right  side  of  the  neck. 

April  17.— Forty  ounces  of  blood-stained  fluid  were  withdrawn 
from  the  right  pleura. 

April  23.     byspna-it  mon-  urgeni.     Death. 

P.M. — Boily  emaciated,  tedema  of  lower  extreiuitic6.  Trachea 
and  lironcbi  filled  with  blood  stained,  frothy  mucus.  Itight  long 
considerably  indurated,  mmierous  white  masses  of  new  growth 
scattered  throiLgh  upper  and  lower  lobes.  A  small  cavity  situated 
in  one  of  these  whito  masses  leads  to  a  deep  ^car  on  the  surface. 
Lung  tissue  firm  and  tough  ;  bronchi  of  lower  lolie  dilated, 
bimilar  white  mass  in  anterior  and  lower  part  of  left  upper 
loW.  Si\ty-two  ounces  of  blood-stained  serum  in  right  pleora, 
82  07..  in  left ;  pericardial  -sac  containri  40  oz.  of  fluid. 

MicrOha>piv<iJ e.iainirtati'm  of  the  hiug&shows  the  protjeuceof  an 
epithelioma  with  sv|uamouB  cells,  some  fiith  ver^'  large  single  nuclei, 
others  containing  many  nuclei.  The  pleura  in  thickened  and  fibrous, 
id  iu  it  are  irregular  coluiiiiis  of  epitbehal  cells,  suggesting  an 
vaaion  of  tbe  lymphatic  spaces.  The  limg  tissue  IB  extcnsiTely 
invaded  witli  epithelial  new  growth  and  abows  inflammatory- 
thickening.     No  evidence  of  tubercle. 

Sarcoma.  -The  foUowiug  case  b  reported  bv  Dr.  de  HkvU- 
land  Hall.' 

H.  A..  u<t.  U',  a  clerk,  admitted  to  the  Westminster  Hospital 
Df-cember  5,  lH7y. 

Preriovs  hiainry.  fle&lth  good  up  to  nine  weeks  ago,  when  be 
caught  cold  whilst  playing  cricket.  Onset  wiih  languor  and  loss  of 
flesh  (about  one  stone) ;  shortness  of  breath  on  exertion,  and  slight 
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cough  without  expectoration  followed.  No  hfemoptyais.  There  has 
been  slight  tenderness  and  pain  in  the  left  side  and  left  shoulder, 
but  the  pain  has  never  been  severe,  and  be  has  not  felt  very  ill. 
Frequent  vomiting  since  November  28. 

On  admission. — Bight  side  resonant,  breath  sounds  puerile. 
Left  side  immovable,  marked  rounding  and  bulging  of  interspaces. 
Vocal  fremitus  not  entirely  absent.  Absolute  dulness,  crossing 
median  line,  below  second  rib  in  front  and  spine  of  scapula  behind. 
Besonance  above  these  levels,  '  boxy '  note  in  front,  tympanitic 
behind ;  absolute  dulness  below.  Breath  sounds  faint  at  apex  and 
along  the  spine,  inaudible  elsewhere  ;  a  slight  creak  audible  at  the 
angle  of  the  scapula.  Cardiac  impulse  one  inch  below  and  internal 
to  the  right  nipple  ;  no  murmurs ;  no  albumen  in  urine.  Pulse  104  ; 
respiration  24  ;  temp.  100*  F. 

December  7. — Paracentesis  of  left  chest,  needle  inserted  in  three 
places,  no  fluid  obtained  ;  needle  blocked  mth  '  cheesy  '  material. 

December  8. — Incision  along  upper  border  of  sixth  rib  in  mid- 
axillary  line.     Solid  cheesy  material  found  filling  pleura. 

December  22. — Urgent  dyspncea  ;  collapsed.  Pulse  102;  respira- 
tion 39.  Cardiac  apex  outside  right  nipple.  Expectoration  viscid, 
frothy,  rusty.     Died  on  following  day. 

Quantity  of  urine  passed  on  thirteen  days  varied  between  7  oz. 
and  Hi  oz. ;  daily  avei-age  20  oz.  The  temperature  vaxied  between 
98*-99°  in  the  evening,  and   94-4*-101-2°  in  morning. 

Autopsy. — The  left  aide  of  the  thorax  was  completely  filled  with 
new  growth,  situated  in  the  cavity  of  the  pleura,  and  extending 
two  inches  beyond  the  median  line  at  the  level  of  the  second  rib. 
The  diaphragm  was  displaced  downwards  to  the  level  of  the  eleventh 
rib.  On  section,  the  upper  fourth  of  the  growth  was  glistening, 
pale  yellow  in  colour,  and  of  gelatinous  consistence ;  below  this 
there  was  a  caseous  layer,  then  an  area  occupied  by  softened  portions 
infiltrated  with  black  blood  clots ;  the  lower  fourth  was  firm  and 
white.  Secondary  nodules,  white  and  soft,  were  situated  along  the 
spine  behind  the  parietal  pleura.  The  left  lung  was  collapsed,  attached 
to  the  tumour,  but  not  infiltrated  by  it.  Slit-like  perforation  in  left 
bronchus  from  the  pressure  of  the  growth.  Upper  and  middle  lobes  of 
right  lung  congested,  lower  lobe  hard,  presents  appearance  of  damson 
cheese  on  section.  There  were  no  secondary  deposits  in  any  organ. 
On  microscopical  examination  the  growth  proved  to  be  a  round-celled 
sarcoma. 

Fibroma. — Charlotte  S.  was  admitted  into  the  Brompton 
Hospital  on  March  15  in  a  state  of  collapse,  and  died  on  the 
following  day.  The  history  showed  that  six  montlis  previously 
the  patient  suffered  from  sudden  severe  pain  in  the  epigastrium  and 
had  never  been  quite  free  from  pain  since.  It  was  aggravated  by 
food ;  vomiting  had  occurred  at  intervals.  The  urine  was  highly 
albuminous.    The  patient  died  comatose. 

Autopsy.— Body  thin,  but  apparently  not  much  wasted.  On 
reflecting  the  muscles  of  the  thorax,  the  intercostal  spaces  on  the 
right  side,  from  the  second  to  the  ninth  rib,  wsfb  a^en  to  be  infil- 
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trattnl  with  a  firm  wliitn  or  pinkinh  new  growth  of  very  dense 
consistenoe.  On  rfi]io%'iiig  tbt-  stfriium.  the  lower  part  of  the  rigljli 
lung,  from  tbf  level  of  tlie  second  rib  dowinvarnls.  was  found  to  he 
d<!iiRely  adherent  to  th't*  ril>»  and  cartiila^ea  from  front  to  hack  :  the 
miiou  was  so  firm  that  it  was  newssary  to  cut  the  lung  out  uf  the 
thorax.  A  Riniilar  eoiuilition  was  prt-stnt  on  the  left  side,  from  thft 
lovel  (if  th't'  ttiird  rih  just  outside  the  bn<ast  to  the  base.  Afu^r 
removal,  thi.'  lower  parts  ot  both  hini^  were  Sieeii  t<>  be  ciicased  in  a 
dense  fibrous  or  cartilaginous  capsnle,  wljich  m  places  was  iwo 
inchc's  thick.  The  matorial  wasghstcniugand  whit-o, and  sonu-what 
rasenibUHl  it  section  of  a  pine-apide.  In  sotite  places  IherB  wen 
small  i^piLceii  i^onttiinitig  clear,  pale-yelluw  dtiid.  lu  cLTtain  axetB 
iit*ar  the  liiajdiragin,  ill-ilefined,  opaque,  ye  tlo  wish -white  masses  were 
sratLi'red  through  the  whiter  tissue.  The  middle  and  lower  IoIks 
of  the  right  lung  were  partially  ccvllap^d,  the  iiilerlubiUar  septa 
were  thickened ;  this  rhange  apparently  extended  from  the  plenra. 
The  lungs  eUewhere  were  normal.  The  diaphiugm  on  the  right  side 
was  converted  into  a  dense,  pinkish- white.  Medhj  tissue  near  its 
sLunnnt.  and  on  the  left  side  it  was  thickened.  There  were  ai\ 
Becoiidary  deposits.  The  large  vessels  of  the  thorax  and  al>domen 
were  not  compressed. 

Oii  micrv&cofiual  cjcmhtatii'n  the  growth  was  seen  to  be  fibroofi 
throughout ;  no  appearances  were  found  which  rendered  it  posHible 
t«)  n  gard  it  as  other  than  a  fibroma. 

Symptoms. -The  cases  recorded  show  that  th©  syraptoins 
present  great  variety.  The  onset  is  usually  insidious.  Pain  may  be 
entirely  ah.-.ent  or  only  slight  in  degree,  but  in  some  recorded  cases 
it  has  been  sevt-re  and  persistent.  In  Case  IV..  the  onset  of  the 
illness  was  sudden  and  accompanied  by  severe  pain.  Lang^nor  and 
loss  of  flesh  may  be  the  eiirliest  ^yniptoms.  but  emaciation  is  rarely 
extreme,  and  when  death  occurs  the  body  may  he  described  an 
•  well  nourislieil."  Shortres.*!  of  breath  on  exertion  and  cough  are 
cotnraor. 

In  the  absence  of  complications  pyrexia  is  not  uiarked  ;  vomiting 
may  occnr  :  the  urine  may  ho  albuminous  and  the  quantity  pas-scd 
may  be  less  than  tLoniial,  and  there  may  be  clubbing  of  the  tingen-. 

Physical  signs.  In  the  nuijority  of  cases  the  physical  signs 
point  til  :l  diagiKivi.^  of  pU-iiral  eftnsion,  a  condition  which  is 
(•\treniely  likely  to  be  present.  The  iiide  may  be  rounded,  bulged 
luul  motionless,  with  skoilaic  resonance  alcove  and  absolute  duhie^ts 
below :  ilu'  hrenih  sounds  being  feeble  or  absent.  In  some  cases 
however,  retriiclion  of  the  affected  .^ide  has  been  observ&d  even  when 
there isefFusioiiiul"  the  pleura.  The  ilianhragm  niayI»eptisheddown- 
wards  and  the  heart  may  al-o  Iw  displaced,  either  from  the  presence  of 
a  solid  growth  or  of  one  which  has  given  rise  to  aa  effusion  into  the 
pleural  cavity.  IHsplaceiiient  of  the  bean  is.  however,  notinvariabJy 
present,  even  when  considerable  effusion  has  taken  place.  When 
I  he  growth  is  solid,  or  nearly  so,  the  vocal  fremitus  may  not  be 
entirely  lost.  Signs  of  pre-^snn-  upon  the  hitge  ^'ossels.  both  venous 
and  ai'teriat,and  upon  tlie  (esophagus  and  iracbea  are  nsnally  abseoL 
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Course  and  duration. — ^The  growth  of  primary  ttimourB  of 
the  pleura  it^  •j^cncrally  rapid,  l\i<:  duration  of  thti  Uiseusc  in  the  cases 
here  descrihod  being  thrt*  aud  a  half  mouths,  eleven  weeks,  and 
six  mouths  rcspt-ctively. 


Fltm.  H7  «M'  H><- — fimiDiti  t\y  Ci.i.i.h  rmisi  a  Ca.hk  ity  TttMniiR  nir  tiik 
pLKUBA,  rmiu  Mi<:HorBoTi)iiBA}'i[)«  HY  PnoFKssrtR  Hu^NKT  Maht;n,  F.U.H., 

UEEN    U.N'Otlt    »     IICOU    AMI    A    UI<K    l>i>WK]l 

In  a  case  rcfiorted  hy  3'r,  Ilebb  '  thf  duration  was  about  two 
months. 

'  I'ath.  Soc.  Trana.,  vol.  xlir.  p.  6, 
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In  another,  reported  by  Dr.  Pitt,'  the  ayinptoiiis  had  been 
noticed  for  u  year  before  admisaiou,  and  death  occurred  about  six 
wooks  later. 

In  a  ca.se  i-ecnrdcd  hy  Dieulaioy,'  occuniiig  in  &  man,  tei.  2.S,  the 
duratiun  wa^  apparuully  much  lon^t^r,  as  violent  pain  bad  been 
present  in  the  chest  for  some  years.  [Paracentesis  was  porfonned 
twenty-tivp  tiiiios,  a  hirmorrhagic  fluid  Winji;  withdrawn  on  evury 

DiagnoBls.— As  might  be  expected,  th^e  cases  are  almost 

invaruibly  r^-gardfid  at  the  ontsct  as  examplca  of  plfurisy  with 
ffTufiion,  nnd  such  diiignoaia  nuiy  be  in  part  correct.  But  tht* 
absence'  of  a  history  of  severe  pain  and  pyrexia,  conditions  which 
almost  invariably  accompany  acute  pleurisy,  and  the  insidious  ons^'t 
of  the  ULness,  nhauld  suggest  that  a  firowtbis  prt-seut.  Paracfntt^siB 
will  probably  be  performed,  ixnd  a  blood-stained  fluid  may  be  with- 
rirais-n,  but  after  its  removal  the  dolness  may  remain  or  the  heart 
may  not  return  to  its  normal  position.  Or  the  result  of  the  oiwra- 
tion  may  be  to  prove  that  there  is  no  fluid.  The  discovery  of 
blood-stained  fluid  will  suggest  that  the  case  is  either  one  of 
tuali^'nanl  disease  or  of  tubi.-i'cular  plem'isy.  It  must,  however,  b<' 
remeiubercd  that  in  tnb<'rcnlnr  pleurisy  a  Ri*ro  fibrinous  efTusion 
is  of  more  common  occurrence,  and  that  pneiiinucoccus  pleurisy  may 
give  rise  to  a  hiemorrhagic  eflfusion.  The  fluid  nithdrawu  should 
be  examined  microscoi)ically  and  by  hacteriolngioal  mt-thods,  and 
the  nature  of  the  disease  may  in  this  manner  be  determined  (vide 
figs.  147  and  14H),  but  such  an  event  is  of  rare  occurrence.  If  fluid 
is  absent  tlie  case  is  prolmbly  one  of  malignant  disease  of  the  pleam 
or  of  chronic  adhesive  tubercular  pleurisy  {vid^  p.  nHii). 

So  long  as  the  growth  is  limited  to  the  pleura  the  tdgns  of  pre«- 
fiure  on  the  vessels  and  other  structures  so  cluiracteristic  of  mt^di- 
astinal  tumour  will  probably  be  either  absi>nt,  or  less  marked  than 
in  cases  of  the  latter  kind. 

If  a  portion  of  rib  is  excised  (vide  Case  III.),  the  diagiiosis  will  of 
coarse  become  clear,  but  such  a  proceeding  is  not  advisable  if  the 
natmK  of  the  case  can  be  otherwise  detenuiiied. 

Treatment.— In  casts  accompanied  by  pleural  eflTusiou  but 
little  beni-tit  is  to  be  expected  from  paracentesis,  as  after  the  fluid  is 
witlnlrawn  it  quickly  reaccuuiuIatcB,  and  the  operation  may  he 
followed  by  intense  dyj^pna-a. 

Urgent  syniploms  must  Iw  met  as  they  arise,  by  the  adoption  of 
measures  likely  to  afford  relief,  and  in  iu:cordance  with  the  general 
principles  of  treatment. 


J.  K.  F. 


J*aih,  Soc.  Trans.,  vol.  xxxix.  p.  m'l. 
Hoc.  ,V.(f/.  tU»  llOp.  tit  ParU,  IStlO,  p.  3«. 
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IMPEDED   ACTION    OF  THE    DIAPHKAGM    FROM    PHYSICAL 
CONDITIONS,  FUNCTIONAL    DISOKDEItS,   AND    PARALYSIS 

Etiolo^. — The  action  of  the  diaphragm  may  be  either 
impeded  or  in  abeyance  &om  various  cause?)  which  may  be  thus 
classified : 

1.  Physical  conditions  originating  within  the  thorax  or  abdomen. 

2.  Functional  disorders  giving  rise  to  tonic  or  clonic  spasm  of 
the  muscle. 

8.  Lesions  of  the  spinal  cord  at  or  above  the  origin  of  the 
phrenic  ner\-es,  or  changes  involving  the  nerves  only,  may  be 
followed  by  paralysis  of  the  diaphragm.  When  one  phrenic  nene 
only  is  affected  the  paralysis  is  hmited  to  the  corresponding  half  of 
the  muscle. 

4.  Traumatic  lesions  causing  injury,  perforation,  rupture,  or 
hernia. 
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5.  Iiiflaiiiiiiaiory  ami  tlegeueniUve  cfaaiiges  anectiog  the  muii- 
fiilar  tissui". 

U.  The  presenec-  of  morbid  growths. 

1.  Physical  conditions. — Tlieeu  [iresent  greiit  variety  luid 
iiiav  cither  affett  the  whok-  muscle  or  only  one  lateral  half.  Of 
fiicii  as  originate  in  tho  thorax  and  produce  (/oiri/wfln/  displacement, 
the  more  important  are  pm-uniothonix.  pleural  effiitiion  accom- 
)>anied  by  positive  intraihoracit-  pressure,  emphysema,  pericardial 
cfhiston,  extensive  enlargement  of  the  heart,  and  tho  pre8«>nce  of  an 
intnithoracic  grovtb.  Cyn^^ril  displacement  may  be  produced  by 
contracting  lesion!*  origiualinK  within  the  Itmgs  or  pleora  and  fay 
collapse  of  one  or  both  lower  loKs. 

The  abiloiuinal  conditiomt  Ifading  to  ujm-ard  displacement  are 
prvgnanry,  distension  of  the  stomach  or  intestines,  aacitee,  peritonitis 
followed  by  iuh-stinal  distension  or  due  to  petfbration  of  the 
■stomach  or  intt>fttines  and  aci'i>mpanied  by  the  escape  of  air  into  the 
peritoneal  cavity,  also  marked  enlargement  of  the  Uver  from  the 
preeenee  of  an  ai^scess.  hydnttd  tutuour,  or  a  ncvr  j^rovtb.  A 
hydatid  tumour  or  a  new  |;roirth  in  the  ktdne^  or  spleen  and 
tumours  of  the  uteru:<.  o\ikries.  and  other  organs,  frequently  cau>« 
displaooment  in  an  upward  liirectioo.  A  similftr  change  may  restill 
from  the  pre^enc«>  of  a  «ub  diapbrai;niatic  abscess. 

Sifmploms. — In  many  of  the  conditions  enumerated  the  i<ym- 
ptoms  ntv  ehieilT  those  of  the  original  disease  and  do  not  therefore 
need  detailed  de^hption. 

Enlargement  ol  the  abilomen  prodnce?  a  sense  of  tigfabiesa  abont 
the  lowtr  part  of  the  chest-  and.  by  Interftrvnce  with  the  action  of 
the  diaphragm,  causes  difticultv  in  breathing.  If  the  sbdoniinal 
dt:>tenaion  is  extreme  and  suSiciently  long  continoed,  ooUapee  of 
the  inferior  parts  of  the  lover  loU-s  of  both  longs  reeolts  from  their 
tion  e\)^ansion.  and  thu^  the  d^i'spiMpa  is  increased. 

The  j>h(,»u\il  si'jKs  which  characterise  ctdlapse  of  the  ba^es  of 
tbe  lungs  ar\>  lUminutioti  or  absence  of  expansion  of  the  lower  lobes, 
in-^piratory  recession  of  th^  lower  interspaces,  and  weak  or  abeent 
bn^th  sound*.  If.  as  t«  frequently  the  case,  some  degree  of  cwlana  b 
aI$o  pres«-ni.  fine  crackling  niles  will  b^*  audiUe  at  the  baaee.  TW 
Irvel  of  the  diaphrHiini  it>Ay  W-  deiemimeil  by  the  aid  of  peraaaMNi 
and  austtih.itmti. 

:1  Functional  disorders.  Spasm,  which  may-  be  eMier 
f*'':K'  otiTivui.  may  result  from  le^ion^  alTecling  the  plitaiie  Becns, 
either  at  their  origin  or  in  their  course,  or  spasm  may  be  tee  to 
dux-ct  irritation  of  the  diaphragm,  or  it  may  arise  frOHi  wfci 
irritation. 

In  tetaua>.  poisontn^:  by  strychnine,  and  in  hydrophobia  thr 
sjia^m  is  tonic-  Souk-  writers  hav^  hvld  thai  aethma  b,  or  may  be 
in  5onie  ca^s.  due  to  tonic  i^pcmu  of  the  ibaphtagB.  bat  this  view 
li&^  not  met  with  w-eneral  accrpcAoce.  Tonic  epaeai  baa  alaa  bcea 
known  i^^  occur  from  exL-^sstvc  lau^htvx.  and  ii  is  a  laaMar  itf 
conunon  e\{vrienot-  that  severe  pain  m  the  re^on  of  the 
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suay  hv  thus  induced.    The  diapLm^tu  is  souiL>tiines  thus  affected 
in  hysteria. 

Stfmptoms. — Touic  spHsin  giveH  riiie  to  pain  aud  a  sense  of  con- 
traction of  the  cbcst.  If  L-onliuued for  il  suEHciiiit  time  it  is  followed 
by  almost  couijiletc  c'-^sxiion  of  ri'Sitiration  ami  hy  all  the  ptifno- 
nicna  of  asphyxia, 

Hiccough  is  the  most  fiimiliar  result  of  clonic  spiism.  The 
sound  is  prodiicf'd  in  the  hiryiix  by  the  inrush  of  air  which  follows 
the  i^nddc-n  deHtt'iit  of  the  diaphm^'iii,  the  ^IntUs  bt;iii^,  »(y  to  »pealk, 
taken  uiiawuivs  in  :i  condition  of  iueuiiiplete  dilatatiou. 

S.  Paralysis. —Paralyais  of  the  difiphragra  la  nlisen'ed  in  diph- 
theria, and  then  aliiio&t  invariiLbly  occuis  in  ai^suciiiticjn  with  oth^r 
paralyses  duo  to  lesions  of  the  peripheral  nenes.  Painiysis  from 
lead  |ioisonin{,'  is  also  the  result  of  peripheral  neuritis.  Paralysis 
of  the  diapliiagni  may  algo  ncciir  in  Acute  Astending  Paralysis 
(Landry'fl  PjinJyHis^,  and  in  lesious  of  the  cord  due  to  injury  or 
disease  of  the  vertebne,  Hieinorrbufre  into  the  cord,  01  the  presence 
of  a  tumour,  at  or  above  the  .site  nf  nrif^nn  of  tli*-  phrenic  nerves, 
may  alan  give  ris«'  to  this  condition. 

The  sitjn^  atid  /ripupti'ins  of  pff-uilifsif^  nf  the  diaphraj'ni  are '. 

1.  Beversal    of  tlu-    ri'spiratory   movf-ment.'^  of    the   t-|iifrasf.rium 

and  hypnchnudria.  Then' regions  lecede  durinjj;  luspirutiun. 
instead  of  bulging. 

2.  Absence  of  downward   movement  of   the   abdominal    viscera 

during  iiispinition. 
8.  Increased  niovement  of  the  loTV&r  ribs. 
4.  Dyspnoea  on  exertion  or  exc-itenient. 
6.  Alteration  in  the  eharntter  of  thi:  voic:^^'  and  eougb. 

6.  Lofs  of  the  comjjrei^si^e  action  of  the  iLlidnniinal  inus.eles  upon 

the  contrtined  vistera  whicli  ordinarily  ntu-nrls  sue}]  acts  as 
defjpeation  iLiid  thf  eoninu'nci-nient(luit  not  the  conlinuanoe) 
of  urination. 

7.  FeebleneGs  of  expiration  and  of  Buch  reflex  expiratory  actione 

as  cough,  ajieezing.  ex]U'ctorating,  are  indirect  results  of 
paraly&is  of  the  diaiihragni ;  iis  the  i)resence  of  that  eon- 
ditioii  prevents  the  ])revi«nis  insjiiration  from  being  f>uf!i- 
ciently  full  lo  be  folUiivid  by  11  foreible  expiratory  att. 

8.  Diminution  of  llie  total  eapin  ity  of  the  thorux.  owing  to  in- 

creased arching  of  tlie  diapbragni. 

Paralysis  in  diphtheria.  Theeondition  in  diphtheria  has 
been  Carefully  stuilied  by  1  >r.  W  .  I'asteur.'  to  ivho.se  viihialilc  ]iaper 
the  writer  is  much  ludLbtcd.  It  ha:^  neeessunly  bei'U  observed 
most  often  in  children,  owing  to  the  greater  fi-e^qiiency  of  that 
diwea.se  in  early  life. 

Increased  movement  of  the  lower  ribs  was  present  in  ten  nut  of 
fourteen  eases  of  that  nature.     Cessation  or  reversal  of  the  normal 

'  '  Bcxpiratorj'  PuralyxLv  nftrr  Piphtliena  n»  r  caime  nf  Palitionary  Com- 
pticAtioni'.'     Internatumiif  Juiiniai  of  thf.  Mcdteai  Scienceg ;  September  1H90. 
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MflmMiKUts  at  the  epigastrium  JitriD);  respiratiou  was  observed  in 
twelve  coses.  Alteration  in  the  ^-hamcter  of  the  cough  and  voice 
was  notf>d  in  teu  cnsea,  but  was  pnibAbl}'  present  in  iiU. 

Tbe  foUowiug  is  an  abstmct  from  the  notes  of  a  ca^of  paralysis 
of  the  diapliragm  in  diphtheria :  A  boy,  tnt.  4  years,  waa  admitted 
to  the  North-Eftstern  Hospital  for  CbiMren,  under  Dr.  Pasteur,  on 
Au;;uHt  18,  1898.  Ht  had  been  fittiwrked  by  diphtheria  in  the 
middle  nf  July,  and  panilysi.^  of  the  paltite  was  first  noticed  on 
August  17.  ParalysLs  of  the  right  leg  appeared  on  Aiigust  20. 
Tbf  right  arm  ^\ilh  ntTecli-d  on  Au;,nist  22  and  the  left  leg  on  the 
^8tb.     The  following  nott-  wiis  uiatW  on  August  HO : 

'  There  is  marked  pallor  and  a  somewhat  earthy  tint  of  the 
integuments.  The  breathing  is  deep,  rather  slow,  and  entirely 
thoracic.  The  voice  is  nasal  and  iiidistinct,  and  the  child  appears 
unable  to  cough.  Ttie  epigastrium  fallfl  in  during  thtj  deepest 
inspiration,  and  no  downward  movement  of  the  abdominal  viscera 
can  be  detected.  Tho  df])ressioii  at  the  epigastrium  fills  up  again 
during  expiration.  Paralysis  of  the  diaphragm  is  apparently  com- 
plete. All  the  intercoatal  rauacbia  appear  to  act  strongly,  air 
enters  well  into  the  upper  part  of  the  lunga,  but  very  imperfectly 
^tlong  the  anterior  margins  und  at  tbe  extreme  bases.  There  are 
no  rales.' 

On  Sept.  6,  consolidation  of  the  right  base  with  moist  niles 
a])peared,  rihI  the  tempenitofe  rose  to  108^  F.»  the  respirations  to 
tiO  pel'  uiinute,  and  the  pulse  to  170.  There  was  gradually 
increafiing  asphyxia,  and  death  occurred  in  the  evening  of  that 
day- -I.e.  the  twentieth  day  from  the  onset  of  the  first  sign  of 
piiralysia. 

On  postmortem  examination,  tbe  betirt  was  uncovered  by  lung 
and  the  diaphragni  was  on  a  level  with  the  third  intercostal  space. 
The  whole  of  the  right  lower  lobe  was  soft,  wet,  of  a  dark  bine 
colour,  ami  euliiely  devoid  of  air.  On  section  lighter  ]>atches  of 
broncho-pnemuohirt  were  -icen  around  tbe  smaller  bronchi.  The 
left  lower  lr>be  preseJitcd  exactly  similar  changes,  but  they  were  less 
advaiiceil.  Tlie  posterior  part  of  the  right  upjier  lobe  was  eonwlidated 
fi'oiu  recent  puenmonia  ;  it  contained  but  little  air,  and  presented 
a  grannkr  appearnnco  on  section.  The  remainder  of  the  lobe  was 
)i-ilemutoiis  but  crepitant.     The  left  upper  lobe  was  (edematous. 

In  the  chapter  on  C(>lhipae  of  the  Lunga  (ride  p.  288)  it  is 
pointi'd  out  tliiit  failure  of  any  part  of  the  chost  wall  to  expand 
(luring  inspijatinn,  if  sufficiently  I'Uig  continue<l,  is  necessarily 
followed  by  collapse  of  llif  siibjiuent  lung.  Ti]o  diaphragm  stancfs 
in  the  same  relation  to  tlm  lower  snrfaros  of  the  lungs  as  the  chest 
wall  does  to  other  portions  of  their  surface;  and  there  can  be  no 
doubt  that  the  colIfti>se  of  tbe  bases  wliich  accompanies  paralysis 
of  tbe  diitpbragiu  is  the  direct  result  of  that  condition.  Feeble 
circulatinn,  the  result  of  wi  ak  cardiac  action,  may  have  aome  share 
in  tbe  production  of  csdfina,  hut  coulil  not  give  rise  to  extensive 
collapse. 
■      JJki'jHi'sis.  -  rntrciised     hon/.oniKl     rvpansion    of    the    lower 
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thoracic  zone,  with  reversed  movements  and  recession  at  the 
epigastrium,  are  typical  signs  of  diaphragmatic  paralysis.  The 
increased  movement  of  the  lower  ribs  was  often  the  earliest  sign, 
and  also  the  one  most  commonly  prnsent  in  the  cases  descrihed 
in  the  paper  already  quoted.  It  is  believed  by  Dr.  Pasteur  to  be 
mainly  dae  to  the  (Uminution  or  removal  of  the  opposing  or 
steadying  action  of  the  diaphragm  on  the  lower  ribs.  The  occurrence 
of  extensive  pulmonar}'  collapse  under  these  conditions,  though  at 
first  sight  somewhat  paradoxical,  is  fully  accounted  for  by  the  total 
loss  of  vertical  expansion  of  the  chest  cavity.  Cases  of  broncho- 
pneumonia with  collapse  of  the  lower  lobes,  to  which  those  now 
under  consideration  may  present  a  close  superficial  resemblance,  are 
to  be  distinguished  by  the  recession  and  diminished  movements  of 
the  lower  ribs  and  bulging  epigastrium.  In  broncho-pneumonia  with 
collapse  of  the  lower  lobes,  the  condition  wliich  most  nearly  re- 
sembles paralysis  of  the  diaphragm,  the  signs  observed  are  revei-sed, 
as  in  such  cases  the  movement  of  the  lower  ribs  is  less  than  normal 
and  the  diaphragm  bulges  downwards. 

Prognosis. — This  is  imder  all  circumstances  grave,  but  in 
cases  of  paralysis  due  to  peripheral  neuritis,  as  in  diphtheria, 
recovery  may  follow,  even  when  collapse  of  one  lower  lobe  has 
occurred  ;  when  both  are  involved  the  outlook  is  very  unfavourable. 

In  cases  of  paralysis  of  the  diaphragm  of  spinal  origin  the  pro- 
gnosis necessarily  depends  in  some  measure  upon  the  exact  nature 
of  the  lesion,  but  such  a  coiuplication  is  invariably  of  serious 
import  and  often  leads  to  a  fatal  termination. 

In  acute  ascending  paralysis,  if  the  diaphragm  is  paralysed  and 
respiration  is  seriously  aflfected,  recovery  is  rare. 

Treatment. — Artificial  respiration  has  proved  of  great  service 
in  cases  of  paralysis  due  to  diphtheria.  It  may  be  employed 
for  ten  minutes  every  four  hours,  or  oftener,  if  the  symptoms 
are  very  urgent,  and  may  be  combined  with  the  use  of  hypodermic 
injections  of  brandy  and  ether.  The  continuous  inhalation  of 
oxygen,  warmed  dunng  its  passage  through  a  metal  coil  placed  in 
a  vessel  containing  hot  water,  is  also  to  be  recommended. 

Similar  methods  of  treatment  are  indicated  in  all  cases  of 
paralysis  due  to  lesions  of  the  phrenic  nerves.  If  only  one  half 
of  the  muscle  is  involved  the  patient  should  be  made  to  lie  upon 
the  opposite  side  in  order  to  facilitate  the  expansion  of  the  affected 
lung.  By  the  aid  of  pressure  applied  to  the  lower  part  of  the  chest 
the  act  of  coughing  may  be  assisted.  The  best  evidence  of  im- 
provement is  the  free  entry  of  air  into  parts  of  the  lung  where 
previously  breath  sounds  were  absent.  In  cases  of  spinal  origin 
the  treatment  must  necessarily  depend  to  a  great  extent  upon  the 
nature  of  the  primary  morbid  condition,  but  by  the  aid  of  artificial 
respiration  and  stimulants  it  is  possible  that  life  may  be  prolonged 
after  paralysis  of  the  diaphragm  has  occurred. 
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DIAPHRAGMATIC   PLEURISY 

When  the  pleara  covering  the  diaphragm  is  primarily  inTolv^d 
and  the  inflammatory  process  in  acnte,  the  accompanjing  s3rmptomfl 
may  l>e  of  a  niost  severe  character. 

Si/mptomti. — -The  exact  interpretation  of  these  syiiiptoms  is, 
however,  rarely  free  from  difficulty,  owiug  to  the  fact  that  od 

Sli^'sicai    examination    few    signs    of   pleurisy,    if    any,    may   be 
recuveralite.     The  most  striking  svTiiptom   is   paiii,  of  a  neventj 
not  aljser%'eil  in  any  other  fonn  of  pleurisy. 

This  may  iie  referre<l  to  the  epigastric  or  hyjKJchondriac  re^OD,  or 
to  the  line  of  the  tenth  riband  along  the  insertion  of  the  diaphragm, 
and  tenderness  nmy  also  be  present  over  the  same  areas.  Tha 
patient  generally  sits  up  in  bed  and  may  leaji  forward,  bnt  usually 
varies  his  position  from  thue  to  time.  His  face  is  marked  by 
greut  anxiety  and  the  decree  of  suffering  is  evtremc-. 

The  breathing;  is  rapirll ;  expansion  on  tbe  aff'ected  side  is  limited 
to  the  upper  part  of  the  chest,  and  is  in  excess  on  the  opix>site  side. 
The  diafdiraKiiL  ii^  fixed  but  not  paralysed,  and  tbe  abilomeji 
does  not  move.  The  tempemture  is  high,  and  in  some  casta 
dpliriuin  has  been  o1>served.  Hiccouji^h,  vomiting,  and  dysphagia 
may  alsu  be  present. 

No  friction  sound  may  be  itndiblc  during  any  period  of  the 
diwi'ase,  but  signs  of  effusion  iiuiy  be  found  biter,  .'tod  their  appear- 
aiice  may  coincide  with  u  relief  from  the  most  severe  symptoms. 
In  the  majority  of  cases,  however,  tlure  is  no  effusion,  or,  if  it 
occurs,  the  qunntity  is  Insurticient  to  produce  d<^finite  signs. 

Dunpufs'iH. — The  Hymptoms  are  nearly  always  anggestive  of 
sKjme  acute  affection  of  the  abdomen,  but  nothing  can  be  discovered 
tht're  tn  account  for  ihem,  and,  if  the  type  of  breatliiiig  is  as  above 
described,  the  inference  is  that  the  case  ia  one  of  diaphragmatic 
pleurisy.  Tbe  cHawise  is  rare,  but  we  have  met  with  cases  which 
werp  almost  certainly  examples  of  it,  and  in  which  the  clinical 
picture  was  tyfiiciil.  As  recovery  followed  without  the  development 
of  liny  other  affection,  it  is  very  probable  that  the  liJagnosia  was 
correct. 

It  is,  however,  certain  that  a  pleurisy  may  extend  to  the  surface 
of  tbe  tbaplirat,'in  wiibnut  giving  rise  to  any  distinctive  clinical 
cbanictt'iB  ;  otherwise,  linving  regard  to  tbe  frerjuency  with  which 
nl<l  and  jvcuiit  li!.sio]is  are  found  past  morteni  in  this  situation,  the 
griiiip  of  fiym|itonis  vvliieh  accoinjiany  a  ]}nmary  pleurisy  iii  that 
region  should  be  !ai-  mure  eommon. 

I'nnjinisis.  The  durifitr  to  life  Is  probably  not  nearly  so 
great  as  the  condition  of  l)ie  patient  imd  his  fears  suggest;  but 
death  may  occur  withfuit  any  oibor  l»*sion  being  present.  In  the 
git-al  ujajurity  of  cases  recovery  follows  after  an  illness  which  is 
nsuftlly  of  short  dmfttion.  unless  ctTusion  occurs. 


DISEASES  OF  THE   DIAPHRAGM  671 

Treatment. — The  immediate  indications  for  treatment  in  severe 
cases  are  to  relieve  the  pain  and  mental  diatress,  and  both 
these  are  fulfilled  by  giving  a  hypodermic  injection  of  morphia. 
Local  applications  are  also  necessary ;  strapping  the  affected  side 
may  be  successful,  but,  if  the  patient  is  imable  to  bear  pressure,  hot 
opium  fomentations  or  poultices  should  be  used,  or  leeches  may  be 
first  applied  and  snbsequently  poultices. 

J.  K.  F. 
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CHAPTEK   LXII 

PAIN  IN  DISEASES  OF  THE 
LUNCiS  AND  PLEUEA 


Thb  firfic  atU'uipi  lo  explain  the  lUHOcialion  of  pain  in  rartain 
roRions  of  the  body  with  dist.'iwo  sitviatcd  at  a  dixtmict.-  from  the  sit« 
of  the  pain  is  containt*d  in  the  clasniwil  lectures  of  John  Hilton  ou 
'  The  InHueiiL-e  of  H^^L  iu  tbu  TrvataieiiL  of  Accidents  and  Surj^ical 
|)isi;u>f s  uiid  thy  dia;LnioHtic  ^akie  of  PtLiu." 

'  Pain  in  any  part,  when  not  msor intt'il  with  inoifase  of  ttm- 
l>erature  {ihv  local  !<yQiptoiu  of  local  itidaiiuiiAtion),  mu.'^t  be  looked 
upon  UH  caused  by  an  exalted  seni^itiveness  of  the  nervt<i4  of  the 
part  and  an  a  pain  dejioudin';;  upon  a  cansc  situated  rtiuiotely  from 
the  part  where  it  is  felt.  Thene  so-called  sympathetic  pains  .  .  . 
resulc  from  some  direct  ner\ous  commuuication  passing  betweon  the 
part  when'  the  pains  arc  expressed  and  the  real  and  remotely 
situatt-d  cause  of  tin-  pain  '  (Hilton,  p.  72). 

The  work  which  Hilton  commenced  ba»  been  completed  and 
cxtttnded  with  cnnspiciiou^i  ability  by  Dr.  Henry  Head.'  to  wbo» 
papers  the  wriM^r  dt^wires  to  acknowledge  his  indebtedness  for  the 
foIiowinK  account  of  '  referred  *  pain  and  tenderness  which  may 
accompany  diseases  of  the  lungs  and  pleura. 

'Two  ipiiu^  diBtinct  varieties  of  pain,  acconipanied  by  two  even 
more  distinct  types  of  teuderuess^  may  make  their  appearance  in 
tbe  course  of  diseases  of  the  lungs  and  pleun^. 

'  Pain  of  th<!  first  type  is  local,  and  occupies  no  predetermined 
.s{)otti  or  areas.  It  is  situated  over  the  focus  of  disease,  and  usually 
iu  those  intercostal  spacer  which  cover  a  patch  of  pleural  friction. 
It  is  acconipanied  by  no  true  superticial  tendemctttd,  but  marked 
deep  tenderne-iis  is  evoked  by  pressure  or  percussion. 

'  Pain  of  the  second  typo  is  referreti  that  is  to  say,  it  is  oot 
necessarily  situated  over  the  focus  of  disejise.  It  nms  through  or 
round  the  bisly,  aud  has  a  focus  behind  and  one  in  front.  If  aerore 
or  of  any  duration,  it  is  accompanied  by  more  or  le^s  marfied 
tenderness  of  the  snpfirficial  structures  of  the  cliest,  and  this  tender- 

■  Broiti,  VktIa  Ixxiv.  aud  Ixxt. 
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neaS  Uas  over  predet:4:-niiiucd  spots  or  bunils.  Thus  reforred  pttiii 
and  tenderness  do  not  jioint  dirt-ctly  lint  onl}*  indirectly  to  tht  focua 
of  disease  '  (Head,  vp.  cil.  p.  2Hlj, 

liOO&l  p&in. — Tin's  is  observfd  in  oinci^  of  ocutu  pleurisy, 
pneumnniA  with  nK-urisy,  alwiin  pulniomiry  tiilitrciilasis.  We  may 
remark  incidi-iita[ly  tlmt  11  coniplainb  of  pain  at  the  tipper  |i)irt  nf 
the-  chfst,  iibuut  the  iipc'x  of  tbu  lung,  sbinild  tilwiiys  K'lid  tu  11  cure- 
f  U.I  examinulion  of  thp  hitigst,  as  it  is  often  present  at  n  v(-i-y  early 
r>o«Hod  of  the  dispHMe, 

Tbr  iKiiii  in  jiltiuiwy  is  j,'fnerally  ixcompuniod  by  tt-udtruesn  uit 
|>*"*?iiiMn-i  <<\rv  till  ^iti-  of  the  disease,  l^r.  Head  rites  cfines  showiuj^ 
tt»^  value  of  tenderiiens  on  dtte])  percussioji  in  loLdliwirig  the  site  of 
f  »>  liiionury  infarctions  situated  upon  the  :iurfiiCL'  of  ihu  lun^'. 

Referred  pain. — This  variety  of  puin  Imsun  Inealisihj,'  value  ; 
«fc  ia  situated  al  eertain  spots  u!J  the  cbHsi,  or  hulv  appear  to 
i"xi»a  round  the  Ijody  at  vurioiis  level."*.  '  In  these  spots  we  leco^niise 
fcb^  maximum  points  of  eertain  areas  eotmected  with  the  central 
•».«-«-angenient  of  the  ner\oiis  system  '  (Head). 

Pain  of  this  character  is  assfjciated  with  tenderness  of  the  super- 
tioial  structures  of  the  chest  wall,  and  is  often  nliserxed  in  wtses  of 
pixlmonar)*  tnherciilrjsis.  It  is  relieved  by  *  firm  prpssure  over  a 
browl  surface  '  (\\"alshe). 

Tenderness  nmy  he  present  over  extensive  areas  in  such  L'uses, 
ikxid,  if  the  skin  he  raised  between  the  (iiif,'er  and  ihniiih,  eoniplamt 
is  made  of  pain. 

*  Id  cases  of  costal  pleurisy  of  the  lower  half  of  the  chest,  it  iB  a 

common  oocnrrence  that  the  npp<'r  half  of  the  abdominal  parietes 

is  tightly  drawn  backwards,  and  tlie  skin  oxer  Lluit  part  very  tender 

to  tte  touch  ;  and  that  pain,  depending  upon  jileurisy  of  the  lower 

ha.lf  of  the  chest,  is  refenefJ   to  this  spot.     Here    also   we   have 

ail    eiemplification  of  the  same  nerve  supplyiiij,'  the  muscles,  the 

skin  over  the  muscles,  and  the  peritoneum  associated  with  those 

Tnuseles '  {HiUoni. 

Hilton  quotes  an    interesting   ca>.e   of  double   pleural    effusion 

accompanied  by  sj-mnietrieal   pain  leferred  tu  the  sitiue   site,  and 

described  by  the  patient  aa  being  'on  both  sides  alike,"     The  writer 

k  ^  obKrved  3e<era!  east-s  of  jileuri-y  in  whieli  the  pain  was  refeiTed 

C  In  the  opposite  side  of  the  clieHt. 

L  The  practical  outcome  of  these  observations  ix  that  whenever  a 

^^L  ptlient  coinplainF^  of  i>ain,  |iarticularly  \(  it  is  referred  to  the  epi- 
^H  gikstnc  region,  the  cbesi  should  be  ciirffuUy  examined  for  signs  of 
^H      plfjuimy,  not  on  one  side  only,  but  on  both. 

Vl  Dr,  Head  has  found  ihul    referred    pain    ami   tenderness  nmy  be 

undated  with  ureas  of  refi-in/d  pain  iiild  ti-ndiTue-is  on  the  scalp, 
iJwinnp  that  both  are  dependent  npiin  itii]Mil>e>  passing'  from  i he 
fMltttl  ner\'fms  .system.  Pain  nf  thi--  ehanictcr  is  '  proilueed  by 
iateEsiou  of  a  sensitive  orgun  froiu  witliin,  or  liy  the  ext-rtiun  upon 
ilc(9Dme  tearing  or  ren<lin^'  strain  frcmi  withnnt.'  In  rases  of 
pdtQOtiary  tuheictdosis,  tbu  apja-arance  of  referred  pain  and 
kudi'niess  may  eoincidr  with  an  evtt-iision  of  the  disease;  in  other 
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cases  it  may  he  absent  throiigliout.  Both  aro  most  marked  in  case^ 
aBBOciated  'with  {ironchitis.  For  a  detailed  au-ount  of  the  atteiiipt 
to  connect  the  preat-nce  (if  certain  areas  of  superficial  tenderness 
with  (tiseaKe  of  certain  portions  of  the  lung,  we  are  compelled  tfl 
refer  the  reader  to  Dr.  Head's  (taper.  It  ia  evidently  a  task  of 
some  diflictiJty,  and  is  attended  with  many  sourcea  of  fallacy  to 
avoid  which  requires  experience. 

Dr.  Hend's  conclusions  on  the  subject  of  referred  pain  are  us 
follows : 

1,  All  referred  pain    and  superficial    tenderness   which   make 

their  appearance  froti:  whatever  cause  in  the  course  o( 
subacute  phthisis  tend  to  spread  widely.  This  is  pnihably 
due  to  the  cachexia  and  pyre:^ia  which  accompany  the 
disease, 

2.  Referred  piiin  produced  liy  disease  of  the  biug  is  moat  niarktii 

and  of  ^realeat  intensity  on  tlie  same  side  of  the  trunk  us 
the  fresh  lesion.  Both  pain  and  tenderness  may,  howpver. 
appeiir  KeeciiidiLrily  on  the  side  opposite  to  the  lung  affected. 
but  they  appear  later  and  disappear  earlier,  and  are  not  of 
the  •;;ame  intensity  iig  when  the  side  of  the  body  affecterl 
correspotida  with  that  of  the  lung  which  i«  diseased. 
S.  The  innervation  of  the  lung  is  connected  with  the  third  aud 
fourth  cervical  segmental  m-ens  and  with  uU  the  dorsal 
Kef,n!ientiil  areas  from  tbe  third  tci  the  ninth.  The  lower 
lotcs  of  the  liiuf^s  are  partitutjtrly  connected  with  the  dorsal 
areas,  oBpocially  from  the  fifth  darsal  area  to  the  ninth. 


J.  K.  K. 
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I'HIMAHY    TUMOURS 

In  considerinf^  the  subject  of  tumours  of  tlie  mcdiastiniiin,  wo  shall 
deal  chiefly  with  those  forms  of  tumour,  viz.  sarcoma  and  cancer, 
which  are  of  most  coiiimon  occurrence,  Jind  shall  reserve  for  separate 
consideration  the  varieties  of  morbid  ^Towtlis,  sncb  as  lymphadenoma, 
fibroma,  dermoid  tumours  and  hydatid  lysts.  which  are  but  rarely 
met  with. 

Varieties  of  tumours.^Some  difl'erence  of  opinion  exists 
as  to  the  kind  of  tumour  which  is  of  most  common  occurrence.  By 
the  majority  of  patholot,Msts  this  is  believed  to  be  sarcoma,  but  the 
collection  of  a  numberot  recorded  cases  from  various  sources  appears 
to  show  that  a  larger  proportion  of  the.se  growths  are  rancors. 
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Hare '  has  coUectocl  S20  c&sm  of  (lisease  of  the  inecliastinum 
which  are  classified  thiia  : 

Cancer 154 

Barooma. tlH 

MedUntinal  AhMtMn 115 

Lymph  ndrnniiin 

Koii-suppurttivc  Lntlaaimation               ....  10 

Fibrunia          .         .                   ......  7 

HH-niatoina 0 

l-i^jmioirt  cyste 11 

Hydstiil  cyals »* 

Miiicellaneouii                         104 

fiSO 

The  lot  caeeR  classed  &8  *  mtscellaneous '  include  malignant 
growths  of  iiucortain  nature,  tumours  rarely  met  with  in  this  n-gion, 
Btioh  as  enchondi'onia,  osti-osarcnma,  chondroma  and  lipoma, 
enlarged  glandH,  chielty  tiihercular,  caM*s  uf  tihroid  thickening. 
gxmifhot  woimds,  foreif.'u  kidies  and  of  mediastinal  euijih.vsema. 

In  the  reports  of  1  ,H(M>  autopsies  made  at  the  Hroinpton  HoFtpit&I. 
we  have  found  thirty  cases  of  mediik.^tinal  tumour  in  which  the 
nature  of  the  growth  is  thus  stated  : 

Hound-cel1e<t  Barcoina U 

lATge-celled  Barooina     ....  .        .  1 

Ij;tnp1io-8areLiiiia 7 

Cant-or 7 

CoIiuiiiiKr  ejiitlu-liotiia  1 

Lynipbacl«noma     ....  '2 

Nut  esprcKuJj  etaled 8 

M 

Of  these  cases  it  may  he  remarked  that  where  the  report  of  the 
microscopical  examination  is  most  complete  tho  growtli  generally 
ptDvea  to  he  a  round-celled  Rarcoma.  Notwithstanding  Uie  tablv 
Kiveu  hy  Hare,  we  arc-  still  dibpused  to  believe  that  sarcoma  is  tlie 
growth  of  most  frequent  occurrence  —a  view  which  is  in  accord  with 
the  statement  of  Fagge,  that  *  the  vast  majority  of  them  are  made 
up  principally  or  entirely  of  small  round  cells,  and  are  clarified 
either  a.s  lymphomata  or  round-celled  sarcomata."-  Dr.  Steven,*  in 
discussing  Hare's  cases,  agrees  with  the  new  here  expresaed,  and 
points  out  that  of  the  I  Hi  cases  uf  cancer  contained  therein  sixty-seven 
ftM  recoi-ded  in  or  prior  to  the  year  1870,  at  a  time,  that  is,  when 
many  growths  were  called  canoer,  wbich  would  now  be  ncherwise 
classified,  whereas  of  the  ninety-eight  cases  of  sarcoma  only  seven 
belong  to  the  same  period. 

It  is  ahw  significant  that  of  the  1M4  CB^es  of  cancer  collected  hy 
Hare,  in  only  forty-seven  are  the  microscopical  characters  of  the 

*  FoUicrgillinn  frize  Euay.     Medical  Society.  Ix>ndan  :  l>*8&. 

*  Oji.  cii.,  vol.  ii-  |>.  IW. 

*  The  i'atholoifi/  of  lUdiMtinal  Tumours.    London:  1A99. 
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powkh  BO  definitely  stated  as  to  aUow  of  their  classifioation.  Of 
dkeae  thirty-two  were  medullary  (enoephaloid),  thirteen  sdrrhns,  and 
Ewo  odlloid.  Another  &ct  tending  to  inyalidate  this  evidence  is  that 
in  fifty-aiz  of  these  cases  of  tnmour  no  mention  is  made  of  the  seat 
qI  the  jarimary  growth. 

It  is  necessary  at  the  outset  to  define  clearly  the  meaning  attached 
ko  the  term  *  I^mpho-sansoma.'    It  is  variously  used : 

(a)  To  signify  a  growth  of  a  sarcomatous  nature  originating  in 
1  lymph  gland. 

(6)  To  indicate  the  presence  in  a  round-celled  sarcoma  of  a  fine 
retioolmn  similar  to  that  fomid  in  a  lymph  gland. 

(c)  As  synonymous  with  lymphadenoma. 

Dr.  Steven  considers  that  the  histological  basis  is  too  narrow  for 
purposes  <xF classifioation.  and,  although  admitting  that  these  growths 
UB  really  round-celled  sarcomata,  prefers  to  call  them  lympho-sarco- 
mata  because  they  originate  in  lymph  glands. 

The  writer  is  unable  to  accept  this  view,  and  considers  that  the 
term  should  be  restricted  to  sarcouiata,  consisting  of  rounded  or 
'  lymphoid  *  ceUs  in  which  a  fine  reticulum  is  present,  similar  to  that 
found  in  a  lymphatic  gland. 

It  is  impossible  here  to  consider  fully  the  difBciilt  question  of  the 
relationship  of  various  glandular  enlargenients  to  the  disease  which 
Hodgkin  described,  but  whilst  admitting  the  occasional  origin  in  the 
mediastinal  glands  of  the  general  glandular  enlargement  present  in 
that  affection,  we  hold  that  neither  clinically  nor  pathologically  is 
there  such  a  close  relationship  between  lympho- sarcoma  of  the 
mediastinal  glands  and  lymphadenoma  as  to  j  ustify  the  use  of  the 
two  terms  as  synonyms. 

Site  of  uie  gronvth.— In  the  cases  collected  by  Hare  this 
was  as  follows : 

<niii-.r  Soroomn 

Anterior  mediastinum  u.lone         ....  48  H'A 

Posterior           „              .,              ....  20  8 

Entire               „            8  8 

Anterior  and  middle  alone            ....      8  1 

Anterior  and  posterior  alone          ....  14  3 

■  Whole  thorax ' 2  1 

Middle  mediastinum  alone 5  3 

Posterior  and  middle 2  — 

It  would  therefore  appeur  that,  \Yithout  including  the  cases  in 
which  agrowth  originating' in  the  anterior  mediastinum  extends  to  the 
middle  mediastininn,  the  anterior  is  ail'ected  nearly  three  times 
as  often  as  the  posterior. 

This  conclusion  is  opposed  to  the  view  which  we  believe  to  bo 
held  by  many  observers  in  thirf  country,  viz.  that  the  postt'riov 
mediastinum  is  the  most  connnon  site  of  origin  of  growths  in  this 
r^ou  of  the  body. 

There  is,  however,  a  consi(leral)le  amount  of  evidence  in  support 
of  Hare's  conclusion.  WiJKon  Fox  states  that  the  anterior  medi- 
astinnm  is  affected  nearly  twice  as  often  as  the  posterior. 
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Pepper  and  Htrengol '  give  the  relative  frequency  of  priuiftry 
tumours  in  the  anterior  inedinatininii  hn  nearly  three  or  four  to  osk. 

I>r.  V.  D.  Harris*  rcconls  nine  cases  of  primary  nialignanl 
disease  of  this  region,  of  which  oight  wi^re  in  the  anterior  nifdiastimiin 
and  one  in  the  posterior,  and  of  '&  similar  iiuinher  of  cases  examined 
by  Dr.  H.  I>.  Hollcston,*  six  were  primary  in  the  anterior  space  and 
three  in  the  ^losterior. 

It  is  often  very  diffitult  116  a  poat-mortem  oxauunatiou.  owing  U) 
the  wide  extent  of  the  growth,  to  rletermine  in  which  jmrt  of  tlie 
mediastinum  it  commpiiced,  ami:  it  is  still  more  so  fi'om  reading 
poBt-inortem  repiirtB  which  do  not  contain  an  ahsoluLe  statement  on 
the  point. 

Side  affected.— The  tsjowth  rnrely  involves  both  siclee  of  tlie 
chest  eijiiaUr,  ami  when  hmittnl  to  one  sidn,  the  right  is  fur  more  often 
iitlec'tcd  than  th^  left.  Thtm,  in  thirty  cases  which  we  have  analyst.^}. 
Ihe  rif^^bt  Imi^  was  infiltrated  in  twenty,  the  loft  in  tive,  aiid  both 
lungs  in  five. 

\Vhen  both  lung?  are  involved,  the  right  is.  as  a  rule,  more 
exteriFivrly  implicated  than  the  left. 

Causation.  No  di-finitt-  statement  is  possible  as  to  the  cauw 
of  primary  mahgiiant  growths  in  the  lucdiaHtinum. 

Age. — A  considerahlo  proportion  of  cases  of  mediastinal  tumour 
occurs  helnw  the  apt*  nf  AO  yt-ars.  In  thirty  cases  analy>»ed  by  the 
writer  the  age  distribution  was  as  follows : 
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The  average  age  at  death  in  Lwenty-fonr  cases  in  males  was  Dti 
years,  and  in  four  cii;>t'B  in  ftmak's  ii  years,  llat'e  given  the  average 
age  in  cancci-ous  growths  a-s  males  37-7  years,  females  iHi  years,  and 
in  fiarcoma,  uialus  HO  Hj  years,  females  f{-j--tC  yearn. 

Sex. — The  male  ^ex  predominated  rennirltahly  in  the  Brompton 
Hospital  cu^es,  vi?-.  twenty-fivc  males,  five  feimilcs.  Thi.s  propor- 
tion is  en n-^i durably  larrc^r  ti\nr\  that  given  hy  othor  ohseiTers  for 
cases  of  medi,i'tinjd  tnmour  (Riegel  2-4  to  1  ;  Kohler  5  to  H ;  Hare 
2  to  1).  Wal>hL>  states  that  in  cauccr  the  sexes  are  about  equally 
affected  (10^  cases  :  male.<  SS  ;  femaleji  44  (, 
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The  origin  of  c;iii(i'r  from  t-pithelial  slniclnre.s  and  of  fsarcoma 
from  tha>e  of  tlit;  connecLivt-ti.^siie  type  i>  11  well- established  fact  in 
pathology,  anil  must  bo  true  of  malignant  growths  occurring  in  the 
media.«timnn  as  elsewhere. 

'   'J'nnin.  As.ttn-.  A  lurricitu  I'hit'^iciiiiis.  Ih!j5  :  \oI.  x.  jt.  202. 
'  St.  lUntUoii^iiuti:'''  Hoyjut^l  Ihj"'rfs.  IH'.fJ:  vol.  sxriii.  p.  78. 
'  Journal  of  I'ttth.  ntui  Uoct. ;  Iteoeniher  !«!»}. 
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Anterior  madiaatinuiii. — Tumours  in  this  mtuation  often 
originate  in  the  thymuB  gland,  and  mav  present  the  structure  either 
of  cancer  or  sarooma.  E^  Bolleston '  has  desoribed  an  interesting 
case  of  hemorrhim;ic  adeno-chondro-sarooma  which  appeared  to  have 
originated  from  a  diverticulum  of  the  tiiymus  gland.  A  sarcoma 
maj  originate  from  the  mediastinal  connective  tissue  or  lymph 
glands  or  from  the  periosteum  of  the  sternum  or  the  subpleural 
connective  tissue.  Enchondroma  may  arise  from  the  cartilages  of 
the  ribs,  and  syphilitic  gummata  may  project  from  the  posterior 
aspect  of  the  manubrum  stemi  and  compress  the  subjacent  struc- 
tores.  Dermoid  cysts  may  also  be  present  m  this  situation,  and  the 
thyroid  gland  may  possibly  be  the  site  of  origin  of  a  tumour  of  the 
anterior  mediastinum. 

Middle  mediaatinum.— Growths  probably  originate  in  this 
division  of  the  mediastinum  less  often  than  in  either  of  the  others. 
Sarcomata  may  arise  from  the  subpleural  connective  tissue  of  the 
pericardium  and  tho  tunica  adventitia  of  the  large  blood-vessels. 

Posterior  mediastinum. — Sarcomata  and  lympho-sar- 
comata  commonly  originate  from  the  tracheal  and  bronchial  lymph 
glands.  Cancer,  which  in  more  often  found  in  this  division  of  the 
mediastinum  thuii  elsewhere,  may  ariHe  in  the  epithelial  structures  of 
the  trachea,  bronchi  and  ccsophagus. 

Sarcomata  may  also  arise  from  the  periosteiiui  of  the  vertebrae. 


PIIKSSUIIE    KFFKCTS 

Two  varieties  of  pressure  may  be  recojinisc-d — the  one  ceiitri/iujal, 
in  which  the  elTects  are  due  to  a  force  acting  from  the  centre 
towards  the  periphery  ;  the  other  centripetal,  in  which  the  organs 
within  the  thorax  are  compressed  by  a  constricting  force  acting 
towards  the  centre. 

The  structures  subjected  to  preHsure  necessarily  vary  according 
to  the  site  of  the  tumour,  and  the  effects  observed  depend  upon  the 
degree  to  which  the  organs  are  compressed. 

Anterior  mediastinum.— A  f^rowtb  originating  in  this 
region  may  erode  the  sternum  and  ribs  or  the  chivicle,  and  may 
perforate  the  cliest  wall.  The  glands  in  the  posterior  triangles  of  the 
neck  frequently  under},'o  enlargemeiit.  Tumours  in  the  anterior 
mediastinum  tend  to  sprend  backwards,  iind,  as  a  rule,  the  larye 
vessels  become  involved  at  an  early  period  of  the  disease. 

Middle  mediastinum.— The  structures  in  tlie  middle 
mediastinum  may  lie  involved  primarily,  or,  as  the  j,'rowth  extends, 
either  from  the  anteriiu-  or  posterior  mediastinum.  Nnrrowinfi  of  the 
superior  veTia  cava  is  at  first  attended  by  enlarffeiiu'nt  of  the 
innominate,  subclavian,  and  ju^'ular  veins,  and  later  liy  o'dema  of 
the  face,  neck,  thorax,  and  arms,  Whi'ii  the  vessel  is  completely 
occluded  there  nuiy  be  enormous  dilatation  and  marked  tortuosity 

'  Jotinml  ff  I'alhi'loijii  <nul  Dactiriolofjij,  Dcoi-mlicv  Is'.li;. 
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of  the  superficial  veewlfl  of  tlu'  thormx,  wliich  maj  »mpty  iht-ir  blood 
into  almost  t-qually  enlarged  opigastric  veintt.  It  is  in  !>iich  n  case 
generally  easy  to  demon'ttrat^'  that  the  flow  of  the  blood  is  from 
above  downward;^. 

Comprexsion  of  the  inferior  veiia  cava  may  be  attended  by 
opdeinaof  the  lower  extremities  and  ascites;.  In  a  e&^-  of  thi^  kin^ 
under  the  care  of  the  writer,  the  legs  were  almost  black  from  dilaU- 
lion  of  the  vessels  of  the  skin,  bat  for  a  long  period  there  va» 
no  oedema. 

The  aorta  or  one  of  its  main  branches  may  be  compressed;  in 
the  latter  case  there  may  be  either  retardation  or  a  difference  in 
volume  of  the  pulse  in  the  peripheral  arteries.  Some  degree 
of  displacement  of  the  heart  almost  invariably  resnlta  from  the 
presence  of  a  medi&^inal  .growth,  the  direction  \~arying  with  its 
position ;  downward  displacement  is  by  no  means  uncommon. 

The  anncle-*  may  Ix-  encroached  npon  by  the  growth  and  the 
mitral  orifice  narrowed.  If  the  pulmonary  artery  is  surrounded 
and  steno!^,  great  byportmpby  and  dilatation  of  the  rij;hl 
ventricle  may  result.  If  one  of  the  niiiin  branches  of  the  vessel  ih 
compressed,  a  thrombus  may  form  within  it,  and  in  the  correspond- 
ing Inng  namerttuw  infarctions  niny  lie  found.  Infiltmtion  of  the 
pericardium  may  :^el  up  atnte  (jericiirditis  or  a  blood-stained  serous 
effusion  may  occupy  the  cavity. 

The  phrvnic  nerses  nmy  be  involved  in  the  growth,  and  down- 
ward displacement  of  the  'flupkraijui  freqibeiilly  occurs.  This,  how 
ever.  I-  rarely  tbf  ri-^iih  nf  itiipatreil  innervation. 

Pfwterior  mediastinum. — The  trachea  may  be  narrowed 
and  one  of  the  niuiii  bronchi  or  tin-  lar^e  branches  distributed 
ui  the  purl  of  the  hint,'  most  involveil  may  be  obliterated,  as  the 
ifrowth  commonly  extemls  into  the  Iting  along  the  bronchi  and 
iarjie  vei?sels.     I'crforaliun  o£  the  brontbi  is  not  uncommon. 

The  a'sopbajijus  may  be  (.tmipn's-^od  and  dysphagia  may  be 
pre«ent-  There  may  nUfi  be  pressure  iiixm  the  thoracic  aorta,  and 
aaygiw  veins,  in  the  later  case  leading  to  enlargement  of  the 
intercosial  vei]i^  anil  jinssiljly  to  <f  denia  of  the  chest  wall.  In  caf*s 
m  which  iiiiirked  emaciation  has  been  obsened,  this  has  been 
attril'uted  to  compression  of  the  fhimtcif  (fact.  One  or  botli 
puruntotjiistrir  win's  may  pdss  r,liroii|L:li  the  prowth  or  may  lie 
tlaltemd.  by  it.  utid  (lie  yi'rHrn'iit  branch  of  iJie  left  \af;u3  maybe 
iuvohcii.  IVi-ssLiro  upon  both  Vfciureut  bmnches  may  be  followed 
by  bilrtleral  paraly.^is  of  the  filHluetors  of  the  liirynx,  and  pressure  on 
the  left  i-ecurn-nt  larra^eal  norve  by  paralysis  of  the  abductors  of 
that  side. 

Paralysis  of  the  sympathetic  nerve  may  give  rise  to 
Vftrioii-^  L-liaiJKi'S  in  the  (ye. 

If  the  synipiiilnlic  is  inifalysfid,  the  size  nf  tke  ocular  $U't  h 
diniini.she<l,  not  by  n  siruple  drnj)|iiiiK  of  the  npi)er  Hd,  ns  in  ptosis 
from  weakness  of  the  levator  pulpebne  yuperiori^^,  but  from  an  im- 
perfect opening  of  lidtli  lids.  'I'hi-;  depends  upon  paralysis,  partial 
or  complete,  of  the  unstripedtniiscular  Jibre.s  in  the  lids,  described  by 
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Mfiller,  which  art-  controlled  Ijy  tin-  ayinpatheiic.  Most  of  these  Hbrt-a. 
if  not  all.  pftsa  vertically  ami  arc  inserted  into  the  margins  of  the 
lids,  Itut  some  are  said  hy  Henle  to  pitss  horizontally.  The  eyelids 
are,  of  course,  not  motionless,  but  the  eye  cannot  he  oponed  so 
widely  hs  in  the  normal  state. 

The  fi/eball  appears  to  have  rvreiled.- -Th\a  in  no  doubt  to  some 
extent  only  apparent  niid  results  from  the  partial  closure  of  thp  lids. 
But  there  is  also  soma  actual  reccRsion,  dppending  upon  the  panily-sin 
of  tht?  other  unstriptd  irjuseuliir  fibres  deserilied  by  Sliiller.  which 
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bridge  »(-n)ss  the  ■ipheiioiiiiixilltiry  tis>ure.     The  conlniction  of  these 

fibres  eauaes  the  eyuhsill  to  pri)triich'. 

Tfui  impil  is  smiidfr  thiin  thiil  an  the  opposite  side;  (>:■  it  should 
rather  he  said  it  doc-i  noi  dilatr  us  widely  as  that  on  the  Iiealihy 
side.  It  may  thus  ha]>peu  that  ihe  pupils,  whin  exposed  to  a  full 
light,  an-  equal,  l)ut  when  shaded  that  on  the  allccled  side  is  the 
xnialleruf  the  two. 
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The  dilator  fibres  of  thu  i>upil  arise  from  the  6rst,  second,  and 

third  dorsal  norvcs  (some  Hay  uUo  the  seventh  tuid  eighth  <xt- 
vical)  luid  puss  upwards  in  thti  oRoending  brunch  of  the  superior 
Cfr^'il■)Ll  gaiigliuii  ;  chti  inuLorfibrusof  the  uivoluntary  iiiu.sclesuf  ttie 
orbit  and  cyL'hds  come  from  the  hight-st  four  or  live  dorsiU  uerves.  and 
thuH  an  nffi  rtion  of  the  uppiT  part  of  the  rliest  may  produce  the  results 
we  HIT  dt^snribiiii^'.  It  in  ihi-orbtiially  pi)!<.sihlti  that  the  diminution 
of  the  oculiir  slit  and  recession  of  the  eyeball  might  occur  vithoul 
any  aftcction  of  the  pupil. 

UiuhUeral  swi'atiug  hii-s  ali^o  hceu  observed  in  cases  of  medias- 
tinnl  tumour  acconipimit^d  by  presaurt'  upon  the  aympathetic  nerve. 

Irritation  of  the  sympathetic  is  a  much  mrtr  event,  and 
givea  risii  to  condilionH  the  opposite  of  tliose  above  described. 

The  importanctj  of  obaiTviug  thesL'  changes  in  the  eye  la  not  so 
nmeh  in  connection  with  ohviona  case-;  of  unourysm  oi-  niediastimd 
tumour,  HH  in  those  not  uucomniou  ones  where  a  pleural  effu- 
aiou  is  not  eusily  accounted  fur.  The  presence  of  the  ocular 
symptoms  will  su^'gest  the  existence  of  some  mediastinal  tmuour, 
whieh  neeil  not,  however,  he  uiji.li;jnaiit.  They  nuy  r(>sult,  aa 
hus  been  said,  from  the  pre&Bure  uf  an  aneurysm  or  enlarged 
mediastinal  p;landb ;  and,  thonjj;h  we  enn  bring  no  cases  verified  by 
a  post-mortem  examuiatioTi  to  juatify  our  belief,  we  think  it  not 
iuiprniiablt^  that  the  contraction  i>{  inhummatory  prodactis  in  the 
neighbourhood  of  the  ape\  of  the  lung  may,  in  exceptional  cireuui- 
slances.  produce  the  sauie  result. 

It  in  remitrkahle  that  these  vejy  obvious  phenomena  do  not 
ii.|jpear  to  have  beeii  observed  before  1W60,  and  to  have  been  first 
described  in  this  country  iu  1H5G  by  Dr.  Walshe  ;  but  even  now 
sliij'ht  det^'rees  of  the  afl'ection  are,  we  believe,  not  infrequently 
overlooked. 
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Sareamatii  and  lymphosarcomata  usually  form  tumours  of  large 
sizi'  which  may  occupy  l;he  greater  part  of  the  tipper  portion  of  the 
thora\. 

[ii  the  posterior  mediastinum  the  fn'owth  may  surround  the 
liifureation  of  the  trachea  and  pecbapa  occluilc  the  main  bronchas 
nf  one  liint^r  and  extend  along  its  branches  anil  those  of  the  pul- 
monary veihcK  far  into  the  interior  of  the  organ,  extensive  areas  of 
which  it  may  replace.  As  it  extondfi  further  the  growth  may  invade 
the  pericardium  mid  Ktirroinid  the  large  vessels  and  form  a  con- 
sidurahle  mass  in  the  anterior  mediastinum  or  in  the  triangles  of 
the  necli.  in  some  cases  the  i^rowth  extends  aloni?  the  plenra  and 
siuroiuicls  the  hniLT  witli  a  iliick  capsule,  froui  which  prolongations 
LVtcnd  into  the  interhibar  tissures.  A  similar  growth  originating 
in  the  anterior  modiastiimm  may  form  a  large  mass  in  one  or  both 
.sides  of  the  chest,  and  extend  downwards  beneath  tlie  sternum  and 
backwards  around  the  large  vessels  and  the  heart. 
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Sareomate  and  Ivm^hosaroomata  usually  appear  as  soft,  white 
or  pinkish,  fleshy  loobng  lohulated  masses,  in  which  areas  of 
hemorrhage  or  Utty  degeneration  ma^  be  present,  or  they  may  be 
of  a  denser  and  almost  fibrous  consistence,  and  present  a  well- 
defined  outline  limited  b^  a  oapsole  from  which  trabeculie  extend 
into  the  growth.  In  theur  early  stages  the  softer  growths  are  also 
osoally  well  defined. 

Cuicers  usually  form  smaller  nodulatod  growths  of  firmer  oon- 
dstence,  which  tend  to  undergo  ulceration  and  form  oaTitiea  within 
the  lungs  more  often  than  sarcomata.  Probably  for  the  same 
reason  ue  presence  of  a  cancerous  growth  more  often  excites  in- 
flammatory changes  in  the  lung  and  is  more  frequently  associated 
with  gangrene. 

Seoondai^  tumours  of  the  mediastinum.— After  the 
removal  of  a  primary  sarcoma,  or  in  cases  in  which,  although  such  a 
growth  is  present,  no  operation  has  beeen  performed,  a  secondary 
tumour  may  occur  in  the  mediastinum,  but  the  lungs  are  more  often 
the  site  of  metastasis  or  reappearance  of  such  growths.  When  the 
mediastinum  is  the  site  of  a  secondary  growth  the  tumour  may  be 
of  large  size.  As  an  example  of  this  we  may  cite  a  case  in  which  a 
very  small  melanotic  sarcoma  of  the  foot  in  a  young  woman  was 
followed  by  a  secondary  growth  which  occupied  almost  the  whole 
of  the  mediastinum,  and  gave  rise  to  signs  which  for  a  time  were 
thought  to  be  due  to  the  preseuce  of  an  empyema. 

Secondary  cancerous  deposits  may  occur  in  the  mediastinal 
glands  &om  the  direct  extension  of  a  growth  of  the  same  nature  in 
the  oesophagus,  or  by  infection  of  the  prevertebral  prlands  either 
from  a  primary  growth  in  the  abdomen  or  peritoneum,  or  in  the 
neck. 

In  cancer  of  the  breast,  if  operation  is  long  delayed  and  the 
chest  wall  or  pleura  becomes  infected,  a  secondary  deposit  is  often 
present  in  the  mediastinal  glands. 
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Bronchi  and  lungs.— The  bronchi  may  be  extensively  in- 
flamed and  filled  with  frothy  fluid,  or  there  may  be  saccular 
ectasia  beyond  the  site  of  narrowing.  In  some  cases  bronchiectasis 
is  so  extreme  that  the  greater  part  of  11  lun<,^  is  converted  into 
sraooth-walled  cavities.  Such  cavities  may  be  filled  with  fivtid 
secretion  or  tlie  dilated  bronchi  may  be  found  leading  into  ragged 
or  gangrenous  cavities  in  the  Ulnars.  The  contents  of  such  cavities 
may  be  both  puriform  and  fiftid. 

Almost  a  wliolc  lung  may  be  thus  destroyed,  n.nd  the  abscess 
which  results  miiy  perfontte  nn  intorspuce  and  form  11  collection  of 
pus  external  to  the  chest.  In  some  cases  it  has  been  mistaken 
for  an  empyema  and  tapped.  The  occurrence  of  destructive  and 
inflammatory  changes  in  the  lungs,  in  cases  of  mediastinal  tumour 
in  which  the  pneumogastric  nerves  are  involved,  has  been  attributed 
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to  disturbed  iiinervntion,  but  the  evidence  in  fiivour  of  this  view 
is  not  fonvinoing. 

fiivitieH  miiy  be  foriiie<l  by  tbe  brejtking  down  of  nodules  of  the 
growth,  luid  the  poi-tions  of  tbe  growth  leiuiiiniug  may  fonu  the 
walls  of  the  cantics  lUid  surround  the  obliterated  bronchi  and 
veBsol.-*  which  cros-i  their  interior. 

Some  dt-'gree  of  cuUiipsij  u[  tlie  liing  connuoiily  occurs  ;  in  some 
CAsaa  it  is  the  result  of  complete  obatructiou  of  u.  bronchos,  in  others 
it  is  due  to  the  presence  of  n  pleural  effusion. 

The  lungs  Hre  often  enifihyijeinHtouti  iind  ipdemit  U  mrely  com- 
{detely  iLbscnt.  Intlitmnmtory  consohdutiou  is  coitiniou,  especiully 
tn  ctiaes  of  cancer,  and  tibrcsis  and  rotioultir  cirrhosis  may  also  be 
present.  There  iiiay  ha  extensive  hicniorrhages  or  infarciioax 
secondary  to  thrombosii*  or  embolism,  and  thrombi  are  freqaently 
found  in  thr  narmwed  bninches  of  thf  pulmonary  artery. 

Secondary  growths  in  other  organs.  — lu  the  BO  ciLsea 
which  wl-  have  luiiilyscd  secondary  growtiis  were  found  in  tlie 
following  aitea  ;— Liver  (► ;  pancreas  (> ;  enpra-renals  A;  spleen  3; 
kidney.i  2 ;  heart  2  ;  brain  2 ;  oojentuni  and  mesentery  8 ;  and  in 
the  thyroid  gland  \.  Secondary  intiltralion  of  the  chain  of  ghLcds 
lying  along  the  spine  and  extending  into  the  pelvis  U  frequanily 
(ibaerved. 

A  growth  originating  in  the  heail  of  the  pnnciens,  and  subse- 
<iuently  involving  the  incdiii^tinal  glands,  may  cause  janndice  frovu 
compression  of  the  common  bile  duct,  or  jaundice  maybe  preat-nt  in 
u  case  of  mediiistiual  Lmnuur  froiu  cumprussiun  of  the  rluct  by  ii 
mass  of  onlnrgcd  glands  in  the  transverse  fissure  of  the  liver.  The 
liver  may  be  enormously  enl-irged ;  in  one  nf  the  above  cases  it 
weighed  7  lb.  12  uz. 

Titberciilof;rs.—  ]n  two  of  the  nbovocasostubeifulosis  was  present 
in  aHHoeiation  with  a  malignant  growth.  The  ro-e?Eistence  of  active 
pulmonary  lubereulo^iis  and  mediiustiual  tumour  has  been  doubtud. 
and  it  is  certainly  of  rai-e  occurrence.  In  one  of  the  cases  examined 
in  which  a  malignant  growth,  probably  originating  h'oni  xliv 
perioiiteum  of  the  vertebrte,  infiUriLted  the  posterior  uiei^Uastinuui. 
largo  irregular  tubercular  canities  were  found  in  the  lower  lobe  of 
the  left  long  and  the  upper  lobe  of  tlie  right  lung,  and  some  dry 
caaeoua  nodule^^  were  present  in  the  same  situations.  Tho  pus  iu 
the  ca\'itie6  contained  masses  of  tubercle  bacilli.  In  another  case 
the  leflion  consisted  of  pigmented  fibroid  nndules  in  both  lungs. 


SYMPTOMS 

The  eyinptonis  produced  by  mi-diastinal   tumonrs  depend    to 
some  extent  upon   the  nature  nf  the  growth,  whether  sjtrcoma  or 
cancer,  but  from  a  pnictical  ;>oint  uf  view  this  is  of  so  little  imjxu- 
tance  that  description  of  the  clinical  features  i>oculiar  to  each  nwyj 
be  re«er\'ed  for  the  section  on  diagnosis. 

Tbti  onset  of  the  disea.>w  is,  a^  a  rule,  insidions,  congb  with  ex- 
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peetoration,  {>ain  in  the  chest,  shortness  of  breath,  and  some 
emaciation  being  the  most  common  symptoms  at  an  early  stage. 

Htemoptysia  occnrs  in  the  majority  of  cases ;  it  may  be  profuse 
and  frequently  repeated,  and  may  appear  before  any  other  symptom. 

Pleurisy,  which  is  often  accompanied  by  effusion,  may  precede 
any  symptoms  pointing  to  involvement  of  the  mediastinum  or 
lungs.  In  some  cases  Uie  early  symptoms  are  those  of  bronchial 
catarrh,  or  they  may  suggest  the  presence  of  pulmonary  tuber- 
culosis. 

When  the  growth  originates  in,  or  chiefly  involves,  the  anterior 
mediastinum,  signs  of  pressure  upon  the  venous  trunks  appear  early ; 
or  the  superficial  veins  of  the  neck  and  thorax,  or  of  one  arm  are  en- 
larged, there  may  be  lividity  of  the  face,  and  prominence  of  the  eyes, 
and  at  a  later  period  the  congested  parts  may  become  cedematous. 
These  signs  may  be  limited  to,  or  most  marked  on,  one  side.  Fain  is 
often  localised  beneath  the  sternum  and  may  be  accompanied  by 
tenderness.  In  a  similar  manner  growths  in  the  posterior  medias- 
tinum compress  the  trachea  und  bronchi  or  the  oesophagus  at  an  early 
period  and  give  rise  either  to  stridor  or  dysphagia.  Pain  in  these 
cases  may  be  felt  in  the  back  or  between  the  shoulders,  or  may 
extend  up  thu  neck  or  shoot  down  the  arms.  Pressure  upon  the 
intercostal  nerves  may  give  rise  to  intense  pain  on  one  side  of  the 
chest,  and  this  may  be  accompanied  by  herpes  zoster. 

Cough  is  rarely  absent  and  is  often  paroxysmal  in  character. 
The  special  feature  which  it  acquires  when  due  to  pressure  upon 
the  trachea  or  main  bronchi,  or  to  paralysis  of  the  abductor  muscles 
of  the  larynx,  is  a  brassy  or  stridulous  tone. 

Expectoration,  cnviiig  to  the  accompanying  bronchitis,  is  usually 
present;  it  may  be  mucoid  or  mucopurulent  or  'prune  juice'  in 
cliaracter,  and  is  frequently  blood-streaked.  When  narrowing  of  the 
bronchi  has  led  to  bronchiectasis,  profuse  fa'tid  expectoration  may  be 
the  most  marked  feature  of  the  case.  If  gangrene  supervenes,  the 
odour  characteristic  of  that  condition  will  be  observed.  When 
the  growth  is  undergoing  softening,  portions  sufficiently  large  to 
be  recognised  by  the  aid  of  the  microscope  may  appear  in  the 
sputa. 

Dysjituea  is  one  of  the  most  marked  symptoms  of  the  affection. 
It  is  at  first  experienced  on  exertion  or  it  may  be  most  severe  when 
the  patient  lies  down.  At  a  later  period  it  may  be  accompanied 
by  stridor.  If  the  growth  originates  in  the  posterior  mediastinum 
and  compresses  the  trachea  and  main  bronchi,  it  may  give  rise  to 
paroxysmal  dyspnu'u  iit  an  early  stage,  and  before  any  other 
symptoms  appear.  Dyspncea  may  lie  due  to  a  variety  of  other 
causes,  such  as  (edeina  of  the  lung,  pressure  on  the  pulmonary  veins, 
or  if  both  recurrent  laryngeal  nerves  are  involved,  11  rare  condition 
in  these  cases,  to  bilateral  paralysis  of  the  abductors  of  the  larynx. 
As  the  growth  cxteiuls  and  the  respimtory  area  is  diminished,  the 
dyspncea  increases  and  nrthopna^a  appears.  In  some  cases  dyspna-a 
is  due  to  collapse  of  the  lung  from  complete  obstiuction  of  a  main 
bronchus  or  to  collapse  from  pleural  effusion.     Pressure  upon  one 
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main  branch  uf  the  pubuuoary  &xtt'ry  ur  tbu  complete  obliteration  of 
u  main  brnnoh,  although  neceasarily  ob»trocting  or  preventing  th^ 
access  of  blo(Hl  to  tlm  lung  of  the  afFecte<1  siile,  ia  r&rcly  jter  se  a 
cause  of  dyspna-a,  as  respiration  can  be  carried  on  if  not  more 
than  one-fourth  of  tho  normjil  quantity  of  blood  is  parsing  througti 
the  InngH. 

The  breuthing  U  often  laboured  and  of  the  wheezing  a«:tlimatic 
type,  e^^pocially  when  the  gi-owth  is  situated  posteriorly  and  ooni- 
presses  the  trachea  or  iimiii  bnmcht,  and  in  sach  cases  it  may  only 
acq^iiire  the  slridulous  character  when  the  patient  liea  down.  In 
some  casea  the  respiration  is  merely  iiuickoued. 

Pre^isure  upon  one  or  both  pneumogaatric  nerves  may  give  rise 
to  attacks  of  paroxysmal  cough  and  dyspnwa,  and  to  attacks  of 
palpitation  witii  greatly  increased  frequency  of  the  pulse,  but  in 
some  caRen  marked  slowing  nf  the  pulse  has  been  observed.  In 
one  case  where  a  tumour  was  present  above  the  clavicle,  pressure 
upon  the  tumour  caused  dilatation  of  the  pupil  and  iilteraliou  in  the 
frequency  of  the  pulse,  both  rptardntion  and  quickening  having 
been  noted.' 

Pressure  upon  the  phrenic  ner%'es  has  been  known  to  cause 
spasm  of  the  diaphragm. 

Pifr€xifi.—V6\'&r  is  by  no  means  a  necessary  or  a  constant 
symptom,  and  in  l>oth  cancer  and  sarcoma  tho  temperature  may  U- 
subnormal.  In  the  majority  of  the  cases  which  we  have  analysed, 
fever,  although  nsually  moderate  in  degree,  was  present  at  some 
period  of  the  disease,  and  towards  the  close  it  was  often  of  an 
irregular  hectic  type.  The  conflict  of  evidence  which  exists  as  to 
tho  temperature  in  casea  of  mediastinal  tinnoar  depends  no  doubt 
partly  on  the  fuel  that  pleurisy,  iwricarditis  and  other  inflammatory 
conditions  are  frequent  but  not  invariable  complications.  The  pul- 
monary changes  wliich  arc  usually  set  up  by  Tuediastinal  growths 
are  by  no  means  always  the  tiame,  and  this  also  accounts  for  groat 
difforenocfi  of  temperature  in  cases  which  otherwise  are  closely 
allied. 

P'maviitlitjn  ia  generally  present  to  some  degree,  but  is  not  so 
marked  as  in  pulmonary  tuberenlosis  ;  it  has,  however,  been  known 
to  prugrewB  rapidly.  Tht-  condition  of  cachexia  so  often  aocom- 
panyiug  cancer  in  other  organs  is  rarely  present  in  cases  of  media- 
stinal tumour. 

A  variety  of  other  symptoms  such  as  anternia,  incapacity  for 
exertion,  loss  of  appetite,  and  indigestion  may  attend  the  condition, 
but  none  are  characteristic. 

Clubbing  of  the  fingtTs  and  toes  is  not  imcommonly  met  with. 

Cases  are  on  record  in  which  a  growth  involving,  hnt  probably 
not  originating  in,  the  posterior  mediastinum  has  infiltrated  th<> 
vertebne  and  caused  paraplegia  from  extension  to  the  spinal  cord  ; 
but  such  an  event  is  extremely  rare. 

Obstruction  to  the  return  of  blood  from  the  brain  may  give  rise 
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to  headache,  giddiness  and  dioweinesg,  epistaxis  and  exophthalmos ; 
bnudng  ot  roaring  noises  in  the  ears  may  also  be  present,  caused 
in  the  same  way. 

Symptoma  due  to  seoondary  growths. — The  sym- 
ptoms to  which  secondary  growths  may  give  rise  do  not  differ  from 
those  already  described,  and  in  such  cases  a  knowledge  of  the  fact 
that  the  patient  has  undergone  an  operation  for  the  removal  of  a 
tnmomr  nsnally  lea^  to  a  correct  interpretation  of  the  pulmonary 
symptoms. 

It  should  be  remembered  that  there  may  be  a  long  interval,  a 
year  or  two  years  or  more,  between  the  removal  of  the  tumour  and 
the  appearance  of  the  growth  in  the  mediastinum. 


PHYSICAL  SIGNS 

Owing  to  the  great  difficulty  which  attends  the  diagnosis  of  the 
affection  a  methodical  investigation  of  the  chest  is  specially  neces- 
sary, and  the  prescribed  order  of  examination  should  always  be 
followed. 

Inspection.-  The  condition  of  the  face  and  neck  (cyanosis, 
lividity,  oedemu),  of  the  eyes  (exoplithahnos,  congestion  of  we  con- 
junctiva), of  the  superficial  veins  of  the  neck  and  thorax  (enlarge- 
ment, marked  tortuosity),  and  of  the  armR  (rpdema)  should  be  noted. 
The  intercostal  veins  may  be  enlarged  and  tortuous.  Careful  search 
should  be  made  for  enlarged  glands  in  the  triangles  of  the  neck  or 
in  the  axillie.  Prominence  of  the  manubrium  or  of  the  sternal  ends 
of  the  elavicle»  may  he  observed,  and  distinct  nodutcs  of  the  new 
growth  may  possibly  be  seen  in  the  subcutaneous  tissue.  Bulging 
of  one  side  may  bo  obvious,  or  retraction  may  be  present ;  intercostal 
depression  maybe  absent  in  certain  spaces.  During  inspiration  the 
expansion  ofone  side,  either  as  a  whole  or  in  a  certain  area  only, 
may  be  diminished  or  absent,  and  that  of  the  opposite  side  in- 
creased. 

Palpation. — The  cardiac  apex  may  be  displaced,  according  to 
the  position  of  the  growth  and  its  effect  upon  the  lung  ;  a  downward 
displacement  is  perhaps  most  common.  A  systolic  inipul»e,  which 
is  heaving  but  not  distensile,  may  be  felt  over  a  considerable  area 
occupied  by  a  growth,  nud  may  suggest  the  presence  of  an  aneurysm. 
The  liver  may  be  felt  below  the  costal  ma/gin,  especially  in  cases 
of  tumour  chiefly  invoking  the  right  lower  lobe. 

Over  a  growth  situated  immediately  beneath  the  chest  wnll  the 
vocal  fremitus  is  generally  absent ;  but  where  lung  tissue  with  patent 
bronchi  intervenes,  the  vocal  fremitus  may  be  retained  or  even 
increased. 

Percussion. — Over  tumours  which  are  in  actual  contact  with 
the  chest  wall^and  therefore  more  commonly  over  those  which 
occupy  the  anterior  Tuediastinum— the  percussion  note  is  absolutely 
dull,  and  the  sense  of  resistance  is  increased.  If  the  gi'owth 
overUes  the   trachea  or  a   main  bronchus  the   note    may  acquire 
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a  tubul&r  character.  Various  mmUtirutious  of  tii»  pcmission  note 
— viK.  amphoric,  tviapanitie,  oi:  'cniukod  pot ' — mav  be  produced  by 
the  interrention  of  hing  ttsaue,  in  a  HCate  of  coiiaolidatioii,  collapdte, 
or  etuphyauma,  between  the  tuiuour  und  the  che^tt  waII.  Growths 
in  the  posterior  mediastinum,  owing  to  their  tendency  to  spread 
lilon^'  the  bronchi  and  vesfwls,  do  not  so  readily  reach  the  chest 
wall :  but  when  tbev  havu  attained  u  considerable  size  and  produced 
extensive  changes  in  the  long,  a  dull  note  may  be  obtained  over  n 
larc«  area. 

AusciiUation.^The  respiratory  sounds  are  absent  ovi?r  a  soUd 
^'itiwlb  which  bii8  occluded  the  bronchi ;  but  when  a  tumour 
is  ^iitimted  bi-lween  the  trachea  and  the  manubrium  or  in  the  pos- 
terior mediastinum,  and  compresses  the  trachea,  loud  bronchial 
breathing  may  be  audible.  Dimiuishcd  expansion,  from  wliatever 
cause  arisinff,  i^  m-cesfiarity  attended  by  feeblenfS.>  or  absence  of  the 
vei^icular  breath  sound ;  but  if  there  is  stridor  that  sonnd  may  bp 
conducted  through  a  solid  mosa.  If  exudation  into  the  bronchi 
occurs,  Honiiroufiand  Ribilant  rlionchi  may  be  heard  :  also  fine  crack- 
ling r^les  due  to  ledenia  of  the  lung.  Crepitant  sounds  ai*p  not 
uncommonly  produced  in  the  pleura  in  these  caaea  Pericardial 
friction  may  also  he  heard. 

AVlien  a  growth  lias  undergone  extensive  HofleniDg,  or  ha»^  pro- 
duced destructive  changes  in  the  lungs,  cavernous  breathing  and 
pectoriIw|uy  will  be  aut^ble  if  the  bronchi  are  patent.  The  heart 
sounds  are  often  well  condncled  thmugh  a  growth.  A  murmur  may 
bft  heard,  if  the  aorta  or  pulmonary  artery  is  comprBj'>Kid,  in  such 
a  manner  as  to  give  rise  to  the  conditions  necessary  for  its  produc- 
tion—viz. a  flow  of  blood  through  a  narrow  orifice  into  a  wider  s)>ace 
beyond  ;  but  a  coDtinuous  narrowing  of  a  vessel  in  not  necessarily 
attended  by  the  pixkluction  of  a  murmur.  Murmurs  thus  produced 
are  almost  invariably  systolic  in  time.  When  the  tracheal  and 
bronchial  glands  ai-c  L'ulargcd  a  peciUiav  purring  sound  may  be 
audible  on  auscultation  over  the  upper  part  of  the  sUrnum  when 
the  patient  holds  his  head  far  back  (Hare).  The  condition  of  the 
vocal  resonance  is  variable  ;  it  is  often  absent  over  a  growth,  but 
bronchophony  may  be  present. 

McJisifration.—  k  cyrtonietric  tracing  may  prove  that  one  side 
is  retracted  or  that  there  is  local  bulging.  General  enlargement 
is  less  common  than  retraction,  a  fact  which  is  no  doubt  due  to 
the  frequency  of  pulmonarv-  collapse.  A  co-existing  pleural  eflfu- 
sion  may  give  rise  to  enUirgement  of  the  aflfected  iiide. 


COUESE  AND   DURATION 

The  course  of  the  diseast'  is  not  uniformK  jtrogressive.  as  inter- 
mtHsions  of  some  duration  may  (wcur,  during  which  there  is  relief 
from  the  most  severe  symptoms.  The  growth  of  a  scirrhous  tumour 
is  slow,  whereas  earcoma  and  encephaloitl  cancer  tend  to  develop 
more  rapidly. 
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The  extension  of  the  growth  is  generally  muked  by  gradually 
innrneiing  dyspncea,  which,  if  not  prerioosly  of  that  oharaoter,  often 
beoomee  paTozyama]  tovuds  the  close,  and  the  patient  may  die 
daring  an  attack  of  the  kind.  In  other  cases  deaih  is  diw  to  gradual 
exhanition,  or  to  cardiac  failore  from  increasing  dilatation  of  the 
iijgiit  eavitieB  of  the  heart,  or  to  a  secondary  growth  in  the  brain 
giving  rise  to  panJysis  or  oonTulsions.  Acute  pericarditis  not  on- 
oommonly  precedes  the  &tal  termination. 

The  average  duration  of  the  cases  which  ire  have  analysed  was 
ten  months,  uie  longest  period  being  two  years  and  the  shortest 
ten  weeks.  A  case  is,  however,  on  record  in  which  death  occurred 
nine  days  after  the  onset  of  dyspnoea,  which  was  the  first  symptom 
obawred.  On  the  other  hand,  two  are  recorded  in  which  life  was 
prolonged  for  five  and  seven  years  respectively. 


PROGNOSIS 

The  prognosis  is  necessiirily  fatal,  but  it  may  be  well  to  recall 
the  fact  that  a  syphilitic  gumma  growing  from  behind  the  sternum 
may  simulate  a.  sarcoma  of  the  anterior  mediastinum,  and  that 
under  appropriate  treatment  a  tumour  of  thiH  kind  may  disappear. 


DIAGNOSIS 

There  are  few  conditions  which  may  give  ri»e  to  greater  di£Gcul- 
ties in  diagnosis  thaii  that  under  consideration,  and,  owing  to  the 
absence  of  characteriHtic  symptoms,  cases  of  the  kind  under  the  care 
of  the  most  competent  physicians  often  pass  unrecognised. 

The  prominence  generally  given  in  textbooks  to  the  differential 
diagnosis  of  aneurysm  and  mediastinal  tumour  might  lead  to  the 
impression  that,  as  a  rule,  these  are  the  two  conditions  most  likely 
to  be  confused.  Practical  experience,  however,  proves  that  cases 
of  tumour  are  far  more  often  mistaken  for  examples  of  '  phthisis,* 
chronic  pneumonia,  bronchiectasis,  emphysema,  and  bronchitis,  or 
of  pleural  or  pericardial  effusion,  than  aneurysm. 

Adenoma  of  the  lymph  fjlauds  is  a  form  of  tumour  of  very  varying 
mahgnancy,  and  it  may  originate  in  the  tracheal  and  bronchial 
glands.  As  already  stated,  it  is  classed  by  some  writers  with  lym- 
phosarcoma as  '  maligimnt  lymphoma  ' ;  but  we  hold  that  there  is 
cUnically  a  well-marked  difference  between  a  typical  case  of  Hodg- 
kin's  disease  involving  the  mediastinal  glands  iind  one  of  round- 
celled  sarcoma  of  the  mediastinum  ;  and  lymphiidenoma  may  there- 
fore be  excluded  in  considering  the  question  of  differential  diagnosis. 
Lymphadenoma  is  characterised  by 

1.  The  presence  of  great  aniemia  and  drojisy. 

2.  General  enlargement  of  the  lymphatic  glands  throughout  tho 
body. 

8.  A  growth  in  the  spleen  similar  to  that  in  the  glands. 
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4.  A  febrile  temireratnre. 

6.  Enlai^emenL  nf  the  mediastinal  ^landa  occurriDg  in  agsocin- 
tiOD  with  a  glandular  eulargemem  elsi-wbti'e. 

Pulmonary  tuberculosis.— In  cAses  of  nulinonary  diseAse 
the  e\aiuin)itiou  of  thtf  sptita  for  tubercle  bariUi  should  be  oon- 
flidert'd  us  luiicb  &  matter  of  routine  as  that  of  the  urine  for 
albumen  in  disease  generally,  if  there*  are  destrnctJTe  lesions  in 
the  lungH  and  there  is  copious  expectoration,  bat  after  repeated 
examination  of  the  t(puta  no  baeiUi  are  found,  it  is  praclicaU; 
certain  that  the  case  is  not  one  of  tuberculosis. 

Ralianoe  oannot  be  placed  upon  such  symptoms  na  faitmoptyBis, 
emaciation,  nif^hi  sweats,  and  pyrexia,  as  they  are  coiumoti  to  both 
atTections ;  although  the  de^ee  of  fever  is,  generally  speaking,  less 
in  caa&H  of  tumour.  The  same  h  tnie  with  regard  to  such  physical 
signi<  as  are  tuen-ly  indicative  of  pulmonary  conditions,  which  may 
be  present  in  (ither  case ;  but  great  inipoi'tance  attaches  to  the  site 
of  the  lej^ion-i,  and  the  absence  of  the  '  line  of  march  '  peculiar  to 
tuberculosis' is  often  of  ^Teat  a&vistance  in  the  differtintiiU  diagnosis 
of  the  two  condition-!. 

Chronic  pneumonia,  or  fibrosis,  is  unaccompHnied  bv 
signs  of  pressure,  and  the  duration  of  the  ihseane  may  have  been 
much  more  prolonged  than  is  n^ual  in  cartes  nf  tumour. 

The  physical  signs  favouring  a  dtagno-'is  of  tumour  are  abinolute 
dulne-sg  ou  percussion,  feebleness  or  absence  of  breath  sounds, 
diminished  vociil  fremitus  and  resonance,  and  absence  of  adveuU- 
tions  sounds,  Kclraction  m«y  be  present  in  either  condition,  but 
it  is  usually  much  more  marked  in  chronic  pneumonia.  Limitation 
of  the  signs  to  one  lobe,  often  the  lower,  points  to  a  diagnosis  of 
chronic  pneumonia. 

Pleurisy  with  effusion  and  empyema.— The  dis- 
cussion of  this  i)oinl  might  be  almost  indefinitely  c.\(ended,  but 
to  do  so  can  hardly  be  necessary,  as  in  practice  the  question  is 
in  doubtftil  c»aen  invariably  decid»l  by  the  results  obtained  an 
puncture  with  au  aspirator  needle,  repeated,  if  necessary,  at 
different  sites.  It  is  true  that  a  tapping;  may  b4>  '  dry  *  altbongh 
6uid  is  present,  but  perseverance  ia  generally  ultimately  rewarded 
with  success ;  and  if  the  diagnosis  cannot  be  cleared  up  in  this  way. 
it  can  rartOy  be  determined  by  a  nice  consideration  of  the  relative 
value  of  certain  physical  signs.  The  two  atTections  are  often 
Associated,  and  the  diagnosis  nmy  then  present  gicat  difficulty.  If 
paracentesis  sliows  that  a  bloorl-st^iined  effusion  is  present,  am)  aft^r 
it  has  been  withdrawn  the  heart  does  not  return  to  its  normal 
position,  the  case  is  probably  not  one  of  imcompUcated  pleurisy. 
The  heart  may,  however,  not  return  to  the  normal  position  im- 
mediately Hft<T  paracentesis  in  a  case  of  pleurisy  when  the  efifiudonig 
not  duo  to  the  presence  of  a  growth.  In  u  caiie  recently  under  the  care 
of  the  writer  at  the  Ilrompton  Hospital,  after  80  ounces  of  clear 
»erou8  effusion  had  been  witbdrai^D  from  the  left  pleura  there  waa 
no  change  in  the  position  of  the  heart,  which  was  markedly  displactsd 
to  the  right.    This  fact  led  to  a  suspicion  that  a  growth  was  present. 
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bnt  three  days  after  the  tappmg  the  patient  stated  that  he  had  fislt 
hia  heart  '  give  a  jump '  diuing  the  nig^ht,  and  on  examination  the 
heart  was  found  to  be  in  its  normal  position. 

The  fluid  in  cases  of  mediastinal  tomonr  is,  however,  more  often 
serons  than  htemorrhagio  (2  :  1  Moutard-Martin),  and  the  effiision 
may  be  blood-Btained,  apart  from  the  presence  of  either  cancer  or 
tubercle. 

Careful  examination  after  the  fluid  has  been  withdrawn  may 
reveal  the  continued  presence  of  dulness  at  the  upper  part  of  the 
chest,  and  if  this  should  transgress  the  middle  line  the  d\&ga(mB  of  a 
growth  would  be  almost  certainly  correct.  But  in  some  cases  in 
which  a  growth  is  complicated  by  pleural  effusion  the  fluid  will 
not  flow  owing  to  the  fact  that  the  lung  cannot  expand.  Micro- 
scopical extimination  of  the  fluid  should  not  lie  neglected,  but  it  is 
rarely  attended  with  results  which  are  conclusive. 

Bronohitis  and  emphysema. — If  not  dependent  on 
local  causes  both  these  uffections  tire  biluterul  and  symmetrical. 
Experience  also  furni'sheH  us  with  a  standiird  of  the  degree  of 
dyspntea  which  corresponds  to  lesions  of  a  given  extent,  and  when 
severe  dyspnu>a  coexist^i  with  a  slight  amount  of  bronchitis  or 
emphysema,  the  possihility  that  u  growth  may  lie  present  should 
be  borne  in  mind.  Hii'inoptysis,  which  so  ofton  occurs  m  cases  of 
tumour,  is  not  a  symptom  of  either  of  these  affections. 

Syphilitic  stenosis  of  the  trachea  or  main  bronchi 
may  give  rise  to  rtymptoma  and  physical  signs  very  closely  simuhiting 
those  of  mcdiiistinal  tumour.  AH  the  usual  sytiiptoms  of  many 
chronic  puhucmary  tliseases — sucli  as  cough  with  expectoration, 
dyspnd'a,  wasting,  and  Ini^iuoptysis — are  common  to  both,  but  signs 
of  pressure  upon  the  ve-^scls  and  nerves  are  absent  in  cases  of 
syphihtic  stenosis  of  the  trachea  or  main  bronchi.  Tlie  history  may 
also  give  a  clue  to  the  diagnosis,  as  such  cases  are  generally  of 
prolonged  duration  ;  it  may,  however,  in  some  cases  be  necessary  to 
wait  before  giving  an  opinion.  {The  condition  is  fully  considered 
in  the  chapter  on  Pulmonary  Syphilis.) 

Bronchiectasis. — It  must  be  remembered  that  bronchiectasis 
ifl  a  secondary  affection,  and  in  every  case  of  that  disease  an  attempt 
should  be  made  to  determine  the  primary  cause.  In  this  way,  liy  u 
process  of  exclusion,  the  possibility  of  the  presence  of  a  growth  is 
brought  to  mind.  When  the  two  affections  coexist  and  all  distinctive 
signs  of  tumour  are  absent,  the  diagnosis  presi-nts  gi-cat  difficulty. 

Aneurysm  of  the  aorta,  -In  order  to  give  it  the  pro- 
minence we  believe  it  deserves,  we  place  first  the  presence  of 
tracheal  UKjijiwj.  This  is  never  met.  with,  so  far  as  we  are  aware, 
in  tumour;  on  the  other  baud,  it  is  rarely  absent  in  aneiiiysin  when 
the  sac  is  in  contact  with  the  trachea  or  left  l)ronchus.  'j'he  value 
of  this  sign  has  been  doubted  ;  hut  from  the  time  of  its  discovery 
by  Smrgeon-Major  Oliver  '  the  writer  has  given  careful  attention 
to  it,  and  the  outcome  of  his  experience  is  as  above  stated. 
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in  aiK'ur>'SiiL  tbe  evidence  of  venous  obstruction  h,  &s  a  role, 
much  less  marked  than  in  tmnonr,  and  consequently  the  appearances 
of  the  head,  face,  neck.  Hnd  anus  which  charact«ri»e  some  auxa  of 
tumour  ftre  ftliseut.  An  impulse  of  a  heimng  character  niay  be 
present  in  ritheraifection  ;  hnt,  even  when  comnumicated  to  a  growth 
whifh  bus  iiei-foiated  the  chest  wall,  the  iiiipnlw  U  never  expansile 
as  in  aneurysui. 

In  ciist'n  of  aneurjszn  the  pulsation  is  usually  in  proportion 
to  the  extent  of  tht-  dubifsw,  wberens  in  cases  of  luediastiniil  tnmonr 
au  absolutely  dnli  uote  may  be  found  over  a  large  area  with  only 
a  moderat-c  tlegripp  of  pulsation. 

A  miinimr  may  be  produced  by  either  condition,  hut  in  eases  of 
tumour  it  lacks  the  pecidiiir  '  whirling  '  chunkcter  often  noted  in 
aneurysm  and  dofr»  not  extend  into  the  diastole. 

The  latter  statement  does  not,  howevi^r,  imply  acceptance  of  the 
view  thitta  systolic  and  diastolic  murmur  of  true  iiortic  rhythm  may 
occur  in  aneurysm  apart  from  aortic  i*egTir^tation. 

The  presence  of  cardiac  hypertrophy  in  iiBiially  piven  M  a  point 
in  favour  of  luieuryym.  Aneury>in  of  the  iiorta  and  hypertrophy 
of  the  heart  may  certainly  lie  found  in  association,  but  in  such 
caaes  both  nriae  froni  a  rcmaiion  antecedent  cause  or  vahiilar 
diS'ease  is  also  presi-nt,  and  in  neither  ease  is  the  aneurysm  the 
cause  of  the  cardiac  hypertrophy.  The  size  of  tlic  heart  is  often 
iinaflVcted  in  aneurysm,  whilst  tie  ri,Lrbt  ca%'ities  of  the  heart  may 
\n!  greatly  eiiUirged  in  casee  of  tniaour.  Inequality  and  retardation 
of  the  rfuTial  pulses  are  conditions  less  commonly  observed  in  cases  of 
tumour  than  in  aneurysm. 

Laryngeal  paraly^i^  may  occur  in  both  atTectious,  but  is  also  le^ 
common  in  t-ases  of  tumour. 

From  pericardial  efFusion.^The  diagnosis  of  a  peri- 
cardial eH'u^iun  from  a  growtli  in\ulvin^^  the  anterior  mediastinum 
may  be  attended  with  considenible  difficulty.  The  typical  OLitline  of 
the  dull  area  in  tbe  fonner  condition  is  pyrann'dal,  whereas  in  the 
bitter  il  in  usunlly  irregular,  and  most  extensive  lienealh  the  manu- 
brium. l-;ievation  of  the  ape\  beat  is  eommon  in  pericardial  effusion, 
but  is  rarely  ohserved  in  case's  of  tumour,  except  when  marked 
retnictioii  of  the  chest  wall  is  present.  With  a  large  efliision  in  the 
jir-rieurdiuiM  no  iuipulsc  may  be  appreciable,  and  sueh  a  condition 
may  certainly  >iiimlate  a  growth  overlying  the  heart :  but  a  tumour 
ill  Hiu'b  a  ]H>sitioii  is  mrtly  met  with.  The  .shifting  of  the  margin 
ciftbc  ilnliiess  iinil  of  the  site  of  the  InipidBe  T^-itli  varying  positions  of 
tlif  jiiiLiiiit  is  din<;uosticof  pericardial  effusion,  but  unfortunately  it  is 
n  Kigii  wliieli  nninot  always  hv  itmde  out.  The  marked  effectii  of 
prt'Mt.ure  on  the  vein^  i-^  abseifi  in  perteiirdiai  effusion,  but  a  faintly 
cyfiu'itic  tint  not  um-nhniionly  accompanies  extrenie  degrees  of  that 
{■onilitioii,  Larynifi'iil  [laralysi-s  has  been  observed  by  Bamider  in  a 
citwofporiciirdiiil  effusion  ;  itdisitppeared  with  the  absorption  of  the 
(laid.  Such  a  condition  must  be  extremely  rare.  In  the  differential 
diagnosis  nf  these  two  condition-*  the  mtMie  of  onset  of  the  illness  and 
the  chariLcter  ot  the  pyrexia  will  necessarily  inHuence  the  diagnosis. 
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Lenons  of  the  pericardium  aie  by  no  means  oncommon  in  cases 
of  mediastinal  tumonr,  as  is  shown  by  the  Uaot  that  in  the  thirty 
cases  wMck  we  have  analysed,  acute  pericarditia  was  present  in  foor, 
in  one  of  which  the  sac  contained  a  pint  of  sero-fibrinous  exudation, 
and  in  six  oases  the  pericardium  was  either  invaded  by  or  adherent 
to  the  tnmoni. 

The  site  of  maximnm  intensity  of  the  cardiac  sounds  has  been 
observed  to  be  at  a  point  distant  from  the  heart  in  cases  in  which 
both  tomoor  uid  pericardial  effusion  were  {nesent. 

Cancer  of  the  CBSopha^e  may  extend  to  the  mediastinal 
glands,  and  the  case  in  its  later  stages  may  thus  practically  become 
one  of  tomonr  in  that  region.  There  may  be  little  in  the  history 
of  the  case  to  suggest  that  the  oesophagus  was  the  primary  seat  of 
the  disease,  as  in  some  cases  the  new  growth  undergoes  ulceration 
and  softening  almost  as  quickly  as  it  forms,  and  thus  it  may  never 
eanse  a  suflScient  degree  of  obstruction  to  give  rise  to  marked 
difficulty  in  swallowing. 

laryngeal  paralysis. — The  discovery  of  paralysiB  of  the 
abductor  muscles  of  one  vocal  cord  may  be  the  first  event  to  arouse 
a  suspicion  of  the  presence  of  an  intrathoracic  aneurysm  or  tumour. 
In  such  a  case  it  must,  however,  be  borne  in  mind  that  the  fixation 
of  the  cord  may  be  due  to  some  local  disease  which  has  led  to 
an^losis  of  the  crico-arytfenoid  joint,  or  to  a  central  or  peripheral 
lesion  of  the  pnenmc^astric  or  recurrent  laryngeal  nerve.  On  the 
right  side  it  may  result  from  thickening  of  the  pleura  over  the 
apex  of  the  lung. 

Paralysis  of  the  abductors  has  also  been  met  with  in  various 
chronic  pulmonary  affections — c.y.  chronic  pneumonia  and  onthra- 
cosin — and  it  may  follow  calcification  of  the  peritracheal  and 
branchial  glands. 

As  already  stated,  abductor  paralysis  from  pressure  upon  the 
left  recurrent  laryngeal  nerve  is  more  common  in  cases  of  aneurysm 
than  of  tumour,  and  bilateral  abductor  paralysis  is  not  oftien  met 
with  as  a  result  of  intrathoracic  disease. 

Diagnosis  of  the  nature  of  the  growth  (sarcoma  and 
cancel^.— The  presence  of  a  large  growth,  as  shown  by  well- 
marked  physical  signs  and  pressure  effects,  points  strongly  to 
sarcoma.  A  growth  primarily  situated  in  the  anterior  mediastinum, 
or  extending  to  that  portion  of  the  space,  is  also  probably  a  sar- 
coma, as  cancerous  growths  tar  more  frequently  originate  in  the 
posterior  mediastinum.  This  statement,  however,  does  not  imply 
that  the  majority  of  tumours  in  the  posterior  niediustinuni  are  can- 
cerous, as  they  are  almost  certainly  sarcomata. 

A  growth  which  softens  and  breaks  down  or  ulcerates  into 
neighbouring  stmctures  or  induces  gangrene  of  the  lung  is  more 
likely  to  be  a  cancer  than  a  sarcoma.  A  tumour  connected  with 
the  Qjsophagus  is  almost  certainly  a  cancer. 

Secondary  deposits  may  occur  with  either  variety  of  growth,  but 
are  more  common  in  cases  of  cancer  than  sarcoma. 
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TEEATMENT 

In  cftRee  of  fiubstemiiJ  syphilitic  nodcf  the 
iodide  of  putassitmi  in  large  dot^a  aud  perchloride  of 
^ivc  grCfat  relief :  and  a  similar  result  may  follow  in 
when  there  is  no  gcx>d  reason  for  euspecting  sjphilia.  Am  v^ 
authenticated  ca»es  are  recorded  iu  which  sarcomata  of  Ab  ^m 
have  tUsappeared  under  the  administration  of  arsenic,  a  triri  mtf 
Ik-  given  to  that  dru^r.  Such  an  ev^nt,  however,  has  do!*  id  farai 
vt'^  know,  ever  been  observed  in  a  caxe  of  meiliaatiiial  tvMntmr.  H 
fluid  IB  present  iu  the  pleura,  its  withdrawal  by  paracentese  mav 
give  temporary  relief  to  the  ilyspnira,  and,  if  so,  the  opeislaon  ai*y 
be  repeated  as  often  uh  the  effu^icm  reaccuniulatee,  which  as  a  rvk 
it  doeH  iu  a  comparatively  short  time. 

Tracheotomy  may  possibly  be  required  for  the  relief  of  vigBBi 
dyspnri'a  doe  to  spasm  of  tlu:  larynx  or  bilateral  paralyau  cl  At 
aDducturtj  of  the  voeal  c^jnls,  but  siicli  conditions  are  rarely  pioHiit 
in  cascH  nf  niediastiniil  tumour.  Tfae  operation  is.  of  conriie.ankB 
if  the  trachea  is  directly  conipres.'^ed,  either  within  the  thorax  or 
low  down  in  thu  neck.  The  dillL^r^utial  diagnosis  of  these  ooodi- 
tioiiH  is  con^iderc-d  on  papii  H2. 

Intubation  of  the  trachea  ba>t  bfen  pnictised  and  ha^  afforded 
temporary  relief  In  tu-sas  iu  which  the  Inuien  of  the  trachea  wis 
narrowed  by  the  compresMon  of  a  [xifit  sternal  enlargement  of  the 
thyroid  j:l'tnd.  Paroxytitiial  attackf^  of  dyspmea  in  cas««  of 
mediaHtinat  tumour  may  be  relieved  by  the  injection  of  morphia 
aud  by  the  inhalation  of  oxygon.  Stramonium  and  other  remedies 
of  the  kind  niay  also  bi*  of  service  for  the  relief  of  this  symptom. 
A  combination  of  ether  with  animouia  U  generally  useful  as  m 
Htiniulmit  to  the  heart  and  as  an  aid  to  expectoration. 

J.  K.  F. 
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Amongst  the  rare  intrathoracic  tumours  mention  must  be  made  of 
dermoid  cysts.  A  considerable  number  of  cases  have  been  described 
since  the  early  part  of  this  century,  most  of  which  have  been  in  the 
mediastinum,  but  others  have  occupied  one  or  other  of  the  lungs, 
though  in  these  cases  it  is  more  than  likely  that  the  tumour  may 
have  originally  been  developed  in  the  mediastinum. 

Symptoms  and  diagnosis. — When  small  they  may 
cause  no  trouble ;  but  as  they  enlarge — probably  during  adoles- 
cence or  early  adult  life— they  may  give  rise  to  symptoms  or  physi- 
cal signs  such  as  might  be  caused  by  any  other  simple  tumours  in 
the  mediastinum  or  lung,  and  they  might  easily  be  confused  with 
hydatid  cysts  or  enlarged  mediastinal  glands.  But  usually  in  the 
course  of  time  some  comphcation  ariaes,  either  as  a  result  of  the 
pressure  of  the  mass  upon  important  structures,  or  more  probably 
A'om  its  rupture  into  the  pleura  or  a  bronchus,  or  the  establishment 
of  a  communication  between  it  and  some  large  vessel.  Thus 
pleurisy  or  empyema  is  liable  to  occur,  and  the  expectoration  of 
matter  mixed  with  the  contents  of  the  cyst.  In  several  of  the 
recorded  cases  the  patient  noticed  the  presence  of  hairs  in  the 
expectoration.  There  may  also  be  hii-moptysis.  If  the  cyst  com- 
municate with  an  artery  an  expansile  pulsation  may  be  transmitted 
to  it.  It  will  not  be  forgotten  that,  like  every  other  mediastinal 
tnraour,  a  heaving  pulsation  may  be  transmitted  to  it  by  the  heart 
or  the  large  vessels.  The  pn)longcd  expectoration  of  the  contents 
of  the  cyst  may  also  lead  to  the  development  of  bronchiectasis 
or  pulmonary  tuberculosis. 

Morbid  anatomy. — The  contents  of  these  cysts  resemble  those 
of  dermoid  cysts  elsewhere,  but  it  seems  that  they  share  with  ovarian 
dermoids  the  peculiarity  of  occasionally  containing  large  fleshy  pro- 
cesses covered  with  thick  skin  from  which  hairs  grow.  Figs.  l-'tO,  151 
show  a  number  of  these  processes  removed  by  me  from  a  case  that  is 
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Ki'Mii  Ji •I'liiiiil-i  'j-.i  of  Dio  Inus. 


hy  t.Mii|>yi'i[iiL.  Thy  i'iii[n'oma  rujitiired  ink)  a  bronchus  some  years 
aflirwants.  nml  tin-  putiint  on  one  or  two  occasions  noticed  a  hair 
in  Ihci  spiitiiii)  and  thonj^'lit  itot,liiiig  of  it.  I  recommended  the 
opiuiinK  'if  the  t'lnpyoraa,  and  opened  throngb  the  sixth  right  inter- 
tipaco,  just  outside  the  iiij)|»!i>  IirK'„  a  cavity  throe  iuchca  from  the 


DERMOID  CYSTS 


G97 


surface,  containing  about  an  onnce  of  pus  and  packed  full — as  was 
discovered  ut  a  secoud  aporatiou — of  a  great  felted  mass  of  hair 
and  fatty  material  which  would  havo  filled  the  palms  of  tho  two 
hands.  Springing  from  the  wall  of  the  cyst — the  depp  part  of 
which  was  Hncu  by  thick  pink  skiu— were  the  fleshy  uiasse:^  shown 
in  the  figure.  I  removed  them  in  order  to  try  to  make  the  cavity 
Kfl  aimple  as  pofl»ible  on  a  ^tubseqiient  occAsion,  on  which  I  also 
made  the  external  ojwning  very  free.    It  was  obviously  iinpoi>sible 


Km.  101. — Showtno  n.»:sHv  rBix-Bssiin  cmtm^  with  thick  Skw 

FBOll    WHICH    HvlRH    AHK   I11UIW1XU 

Fran  ft  dmwlid  cjM  ot  llw  Innv. 


to  attack  tlte  cyst  wall  itself;  for  it  was  evidently  a  large  area  of 
!5kin  practically  growing  on  the  outer  surface  of  the  pericardinin. 

The  operation  was,  as  far  as  it  went,  Bticceaaf-ui ;  that  is,  the 
patient  was  freed  from  the  dangers  attendant  on  the  preecace  of 
accumulations  of  pus,  and  lost  to  a  great  extent  her  expectoration ; 
but  the  ca\'ity  never  dried  as  I  hoped  it  wonld  do,  partly  perhaps 
because  of  the  constant  escape  of  mucus  into  it  from  the  bronchu.s. 
It  therefore  required  diuly  cleansing,  and,  in  spite  of  this,  the  dis 
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charge  was  never  quite  sweet.     The  pBtient,  however,  onjojcd  fair 
health  until  ftome  veara  Uiter.  when  sbedied  of  oonie  septic  itisorder. 

A  very  similar  case  is  hgtued  in  Alber':^ '  Atlua  o{  Puthologicul 
Anatomy'  (IBdilj,  and  described  by  him:  the  patient  died  of 
phthisic. 

A  speciineii  of  a  dermoid  cyst  slartlug  in  the  uicdiaBtinum  and 
projecting  into  the  right  lung  until  it  almost  reached  the  sar&ce 
and  set  tip  an  empyemn,  was  de»crihed  at  the  Piithnlogiml  Society 
thiayear,  1897, hy  Mr.  Cyril  Ogle.  This  jjatient  suffered  from  severe 
tia-moptysis.  The  cyst  contained  a  quantity  of  sebaceous  material 
and  a  tooth.  Springing  from  its  interior  were  a  number  of  the 
tleaby  proceusei)  described  tihuve.  The  cyst  communicated  freely 
with  one  of  the  large  bronchi,  and  its  limits  were  very  difiicolt  to 
determine. 

Case  of  intrathoracic  tumour  of  doubtful  nature. 
I  have  met  with  another  strange  case,  whicli  I  should  like  to  put 
on  record  here  in  order  to  give  it  greater  publicity  than  it  liae  yet 
obtained.  It  seeras  to  fit  in  most  eaaHy  amongst  dermoid  cysts. 
though  why,  if  it  were  of  this  natiire,  it  should  have  recovered  after 
tho  treatment  which  was  applied,  remains  a  mystery. 

The  piitient  was  a  man  a^ed  2U,  who  suffered  slightly  from 
a  dr>-  cough  from  January  to  Easter  1891.  Then  one  night,  while 
he  wail  away  for  his  holiday,  after  a  day's  walking  on  the  hills  at 
Hustings,  he  felt  languid,  and  went  to  bed  at  11,  and  was  awoke  at 
*2  A.M.  with  sudden  pain  in  the  left  side  of  his  chest  and  behind 
the  sternum,  unaccompanietl  by  sickness  or  faintne.ss.  Next  day 
pleurisy  was  diagnosed.  A  week  later  a  quart  of  clear  yellow  Hoid 
wa.s  withdrawn  from  the  left  pleura,  and  a  week  auer  that  a 
tumblerfiU  of  turbid  fluid  with  Hakes  floating  in  it  was  drawn  off. 
Between  that  time  and  October,  w)]en  he  wa«  admitted  to  Ibc 
Bromptun  Hospital  under  the  care  of  Dr.  Percy  Kidd,  he-  had 
suffered  from  some  dyspna-a  and  a  dragging  paui  on  raising  the 
left  arm.  There  was  no  expectoration  and  but  little  cough.  In 
August  tL  swelling  appeared  at  the  epigastrium. 

On  admission  he  had  signs  a!  Huid  in  the  left  pleura,  witb  dis- 
placement of  the  heart,  and  a  round  swelling  was  present  at  tho 
epigastrium,  to  which  the  pulsatioua  of  the  heart  wore  transmitted. 

On  October  IS,  sixty-five  ounces  of  dark  bloo<i- stained  fluid  wero 
withdrawn  from  the  left  pleura,  in  which  noUung  suggesting  a 
new  growth  whs  found  microscopically. 

The  duluesi'  wiis  much  diminished,  but  the  swelling  at  the  epi- 
gastrium was  unaltered,  and  a  patch  of  duhiess  remained  behind  mm 
sternum,  extending  up  to  the  first  right  cartUiige. 

On  November  28  an  incision  was  made  into  the  epigastric 
»weUing,  which  was  heooming  more  tense,  and  a  oavity  was  opened 
containing  a  considerable  <mH.ntity  (six  or  seven  ounces)  of  brown 
purulent  lluid.  something  like  that  previously  extructca  from  ibu 
side,  flottting  in  which  were  nani6ron>i  small  rounded  maases  of  a 
brilliant  chrome-yellow  piiltaceous  material,  looking  like  the  yallow 
palm  oil  usud  for  lubricuting  the  wheels  of  railway  carriagas.     The 
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cjivity  extended  upward.i  bchiiiifi  the  Btemnmr  and  on  a  Hubeequent 

occasion  1  L'ndmivour&il  to  iliscover  its  upper  limit  by  lUHkin*;  a 
hole  through  the  middle  of  tlie  sternum.  The  finger,  however,  was 
found  to  be  amon^t  the  large  vessels,  in  the  :*aperior  nie^liasliinini. 
and  I  did  not  venture  to  go  any  further.  An  elahonite  annlyiius  of 
this  fatty  luaterial  wits  made  by  Pr.  llallihurtou,  but  it  threw  no 
light  on  the  case.  We  never  found  any  of  the  usmil  contents  of 
dermoid  cyst;^,  tind  I  do  not  therefore  know  whether  the  case  .should 
be  placed  here ;  hut  I  am  at  u  lo>;3  for  any  other  explanation  of  it. 
The  yellow  uiateriiil  continued  to  eetjipo  for  ji  considerable  tiiiit",  and 
tdtimutely  the  sinus  closed.  It  remauied  heaU^d  for  .some  time,  but 
subsequently  a  small  ulcir  formed  at  the  top  of  the  sternum, 
which,  (ifter  discharfjing  for  some  months,  tinnlly  healed,  and  ho  in 
now,  or  wan  in  February  IHEJT,  iu  good  heitlth.  During  his  stay  in 
the  hoapilal  his  temperutiirc  remained  almost  normal. 

R.    .1.    (r. 
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AMos<iST  the  coinplicationa  nf  various  chronic  chest  (UseaHeH  are 
CLTtaiu  cGTuJitioiis  of  the  jointjii  and  honcR,  to  which  considerable 
attention  has  been  devoted  during  tht;  last  seveti  yeur?.  The  chest 
(liHbasya  in  conntictiun  with  which  thcgy  changes  muc  been  noticed 
are  nninerous,  hut  ure  ahva.vs  chronic  and  usuiilly  «uppurative ; 
tbcy  are  soiiiftinies.  but  by  no  nifans  iilways,  tiiberisiilar.  Amongst 
llic^ra  may  he  niontioni-'d  ('inpycina,  broncluectasis,  pnlmonan- 
Eiibi-nrulosis,  and  abscts-^  uf  tin!  hm{,'.  Tberu  is  littlt?  doubt  thai 
at  least  two  distinct  di^teiists  of  joints,  or  bones  and  joints,  have 
hm^n  included  \>y  dit^erent  writers  under  the  name  which  was 
coined  l>y  Marie  in  iHilU  -'  (IsCi'o-arthropalhie  bypertrophiaul« 
pneiniiiiiiie.*  i  bbHevo  U  will  aira  be  shown  that  they  are  not 
neceasarily  associated  with  disease  in  the  thorax. 

(rieat  cure  is  usually  taken  Ui  dis^thiguiah  the  couditioDB  wbicb 
wiD  be  described  beloM"  from  acroineg:a]y,  a  ilisease  which  appefcm 
to  mi'  to  be  quite  distinct  from  them,  and,  besides  its  own  easily 
distin^''ui.shalile  cliaracters,  to  [tosaesis  tlie  peculiarity  of  being 
always  a^^ociated  with  atonic  di6eftf;e  of  the  thyroid  gland.  anJ 
generally,  if  not  always,  with  .somt-  disi'ase  of  the  pituitary  body. 
The  ruaflun  for  dwcllint,'  uptwi  this  point  arises  from  the  fact  that, 
though  to  Marie  undoubtedly  belongs  the  credit  of  first  drawing 
attrition  to  the  acpasiona!  nsBoeiation  of  thoracic  trouble  with  bone 
and  joint  dii^euse,  tlie  case  which  lie  ori^'inally  brought  forward  was 
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really  one  of  acromegaly.  This  was  one  oE  the  two  celt-timted 
brothers  Ha«:ner.  who  have  in  turn  served  tu  ilhtRti-ate  iiiarc  than 
one  form  of  disease.  One  of  thum  bits,  however,  died  since  he  had 
become  recognised  as  the  type  of  pnlnionary  ostoo-arthropnthy  ;  and 
a  most  exhaustive  ix>si-morUni  txaininatioii  by  -luHua  Arnold  ha» 
definitely  shown  that  he  was  really  the  subject  of  acromegaly. 

Having  said  so  much  it  will  be  well  to  describe  the  characters 
ishich  all  the  caeeH  i>of-sess  in  coinrnon,  aiul  then  to  endeavour  to 
difltinguisli  between  tbe  two  condition:^  which  I  believe  go  to  make 
up  the  rrroup. 

Symptoina.— All  tb^  ease^^  which  have  been  desei-ibed  posBe^H. 
in  greater  or  less  deijree,  clubbinj;''  of  tht-  fin^jers  and  toe.s,  anil 
attempts  have  been  made  tit  show  that  this  modiHcation  hi  shape 
of  the  terminal  dibits  ihfferH  from  the  ordinary  eluhbiniL;  (di^ti 
Hippocratiei  1.  I  believe,  however,  that  such  aLteiupts  have  failed, 
and  that  tlu'  swelling  is  nothing;  more  than  the  clubbing  we  are 
accoBtonied  to  see,  independently  of  chanj^es  in  joints  and  bones, 
but  which,  superadded  to  tlu^se  chancres,  makes  them  wear  an  mi- 
usual  aspect.  Tbe  fingers  are  mucli  t^wnllpn.  and  liave  been  said 
to  reBemhle  in  sliapti  the  legs  of  Windsor  chairs.  Tlieir  joints  are 
certahily  swollen,  and  an  examination  of  them  almost  always 
suggests  more  or  less  erdargement  of  tlie  hones;  hut  while  it  has 
been  proved  that  the  bones  an^  anmetimea  enlarged,  it  is  equally 
true  that  in  some  of  the  recorded  cases  there  wa«  no  osteal  enlarj^e- 
ment  at  all.  It  has  been  said  that  there  is  no  thickening  of  the 
soft  parts,  but  it  is  certainly  present  in  j^ome  canes. 

A aimilar enlargement  ispjesent  over  the  wrists  and  ankles  ;  but 
the  same  remarks  that  were  made  about  the  bones  of  tlm  hands 
apply  to  those  of  tlie  \\-\;ii  and  fori'arms. 

Changes  of  tlic  same  kind,  bni  usually  less  marked,  have  been 
observed  in  the  elbowR.  kneeR,  aiLd  hips. 

There  is  ;i  good  deal  of  .stift'neaH  and  some  impairment  of  move- 
ment of  the  Jifl'ected  parts.  The  haitds  and  the  feet  ure  eold  and 
dammy,  and  perspiration  from  ihem  is  often  excessivt*.  Occiision- 
»IIy  it  is  HO  ;^'reut  fi-oni  the  feet  that  thf  sheet  is  obviously  wet  if  they 
are  kept  for  iiny  len^'th  of  time  in  nne  positiotr. 

Amongst  the  itecomimnyin;-  plifuumenu  in  other  parts  of  the 
body  which  have  boon  ri-eorded  are  the  following:  (1|  The  nose 
has  been  de>icrilied  ua  large  Jitid  red  at  l!ie  ti[t  probably  the  club- 
bing of  tbe  nose  to  which  fref^uout  ullLision  has  been  made  in 
this  work.  i2i  Some  modification  of  tlie  shape  of  the  upper  jaw- 
was  described  by  Marie,  hut  not  by  other  obaervera.  It  may  be 
suggested  that  tlna  observation  was  raadi^-  un  tbe  patient  HiLgner, 
who,  as  has  been  stated,  was  merely  tin-  subject  of  acromegaly.  (M) 
Kyphosis  ha.«  often  been  dt-sL-ribfd.  In  aome  of  the  cases  this  was 
undoubtedly  due  to  citries  of  tlu-  spine.  It  may  sometiuiea  have 
been  merely  the  kyphosis  winch,  as  was  pointed  out  on  page  VI, 
not  infrequently  results  from  pn)]oiiued  dorsal  deinnnbency.  It  is  said 
to  have  principally  affected  the  lower  dorsiil  and  lumbar  regions  of 
tbe  apine.     Ii  must  not  be  forgotten  that  many  of  tht*  ennditions  in 
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the  chest  in  association  with  which  these  joint  and  bone  cbanees 
have  been  met  with,  are  liable  to  produce  of  thetmselve-s  more  or  less 
distortion  of  the  spine.  Such,  for  example,  is  notorioiialy  the  case 
with  empyema.  U)  Retrosternal  dulness  has  also  been  mentioned, 
but  it  is  obvioasty  unwise  to  make  very  much  of  this  symptom, 
seeing  how  difficult  it  is  to  recognise,  and  how  likely  it  iit  that,  if 
it  were  present,  it  might  be  essentially  connected  with  the  chest 
troable.  and  not  with  the  joint  or  Imne  disease. 

Pathology. — I  believe  that  a  lar<^e  number  of  the  cases,  the 
clininal  chariiciern  of  which  con-espond  with  those  given  above, 
have  no  eiilargemeiit  of  the  bone^  whatever.  This  conclusion  is 
not,  unfortunately,  fonnded  im  any  iwst-mortcm  observations,  bat 
only  on  the  fallowing  facts  : 

First.  In  one,  at  least,  an  examination  by  means  of  the 
Hontgen  rays  i^how-i  tlmt  the  bones  are  apparently  noniial,  and  a 
careful  exiiniinatioig  of  several  patients  with  this  uffectlon  has  con- 
«nced  niy  that  such  is  often  the  case. 

Secon'Hy. — Two  of  the  cums  which  have  come  under  my 
obser\'ation,  tioth  of  empyema,  recovered  completely  within  a  short 
timi*  of  the  ciirr  of  the  cliewt  condition.  It  seems  scarcely  conceiv- 
able lliiit  such  would  have  occurred  if  the  bone  changes  to  be 
pro.senlly  de*icrib(Hl  had  been  present. 

lioth  of  thyae  wi'i*e  dc^crihed  in  a  lecture  doUvored  at  tbo 
Uroriipttin  Hospital  and  piiblUhid  in  the '  Rritish  Medical  Jonmsl,' 
.)t]ly  ]  1  and  IH,  \h9V,.  The  strrond  I Caae  VI.  in  the  lecture)  waaat 
thetiiui-  it  luarktd  example  of  the  diseatic'.  He  subsequently  ex- 
ixotonitrd  hii4  cmpveniii,  and  witliin  a  few  weeks  his  limbs  bad 
assuini-d  iin  almost  couipletfly  natund  apparauce. 

TlifSL-  cast-'S.  therefore,  !hon;;h  thcn>  is  at  present  no  evidence 
fortlicoiiiinf^  as  to  the  L'hiui|;es  hi  th*- joints,  appear  to  fall  into  the 
class  of  wptic  inttaniiiialions  of  johiLsi  at  present  included  under  the 
vasut'  tiik'  of  onttfo-arthrltis  ;  but  which,  it  may  be  hoped,  will 
t>efore  lonjj  Ul-  definitely  di^ssnciaied  from  that  disease.  They 
present  a  peculiar  appeanitiee  becuuse  of  the  Hiiperatlded  clubbing 
of  the  fin^'t-r-s  ami  toes,  but  nre  prcaumabiy  closely  alUed  to,  if  not 
idfuiical  with  the  cases  of  so-callnl  osten-arthritis  occurring  in 
yoiin;^  p(>r>pli'.  cspeicially  feiuah's.  wbirli  are  frecjuently  associated, 
as  was  pointed  out  by  I'r.  Ord,  with  chronic  leueorrhn-al  oi-  other 
discharges. 

In  another  class  of  cases,  such  as  those  described  byBanibo»er, 
Thorbuni,  and  ot!nr-i.  iiiurked  cliaiif-t-s  in  the  bones  and  joints 
have  biK'ii  obsoivi-d  ihirin^  lifi',  ;ind  demonstrated  in  a  few  instances 
by  fnx\i  ntnrh-nt  I'Naniinaliuii.  Thi*  chatt^'es  in  the  bones  comoist  of 
ii  more  ur  lesH  fxtinsive  snb-periostoal  deposit  of  bone.  In  some 
it  bus  aflfoL'ted  the  oxtvimitios  n(  tlie  long  bones  only,  in 
ntlicr?  the  whole  leiiHtb  of  tin*  iJiajdiyses  has  liern  involved  in  the 
Chanel.'.  Till!  phahuisi'^  have  liccii  much  thickened,  and  there 
huvt'  sonu'tinii's  la'on  found  erosions  of  tbo  articular  cartilages. 
SoiMP  of  these  patients  have  been  inidmibtedly  the  subjects  of 
tubnTciilnsis,  anil  it  1ms  been  siigijegted  hv  'rhorbnni  that  the  bone 
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and  joint  changes  are  essentially  tubercular.  This  is  a  very  fair 
suggeetion,  and  it  is  important  to  notice  that  in  the  last  case  care- 
fall^  recorded  by  him  in  the  '  Transactions  of  the  Pathological 
Society  of  London/  vol.  xlvii.,  1896,  p.  177,  '  the  chest  symptoms 
were  never  prominent,' — a  most  suggestive  obsen-ation.  One 
wonders  if  the  chest  trouble  had  anything  to  do  witli  it  at  all. 

It  is  also  to  be  noted  that  in  few,  if  any,  of  the  cases  is  any 
mention  made  of  a  careful  inquiry  into  the  possibility  of  a  syphilitic 
taint  having  been  present,  especially  as  the  changes  described  in 
the  articular  cartilage  seem  to  have  been  very  similar  to  those 
obsen'ed  in  some  cases  of  syphihtic  arthritis. 


I"ia.  15"2, — HANr>s  oy    I'viikm-  in   \vi[i>ii   Tiii.i:r;   is  hiivmi  -  I'.nsv    I'.Ni.Aii'.rircs  r 


Under  the  cinninistancfs  it  docs  not  seem  mIso  to  ^'ivc  iiiiv 
elaboriite  illustrations  of  \hv  allVctioii  of  the  lioiies,  but  tlic  reiulcr 
is  referred  for  tliein  to  Tliorl)urn's  |)ii]U'r  niciitionci!  ;iIio\o,  jind  to  one 
by  Bauilicrper  (■ /citsclirift  fiir  Klinischc  .Mp(l)'i;in,'  1  Hill,  p.  I!i:i). 

It  may   liowcver  hv  intfrestinf;  to  coiiipiu-o  the  iU'Conip;iii_viiii,' 
photogriiphs  of  two  rases,  in  oiu-  of  wliich  (ii;^'.   l.'i*.^)  ihcic  is  nn 
doubtedly  thickening'  of  hone  as  felt  ljy  tlic  tin^'cr  lunl  shown   in 
the  skiagram  (fig.  1'»:M.  while  in   the  otlu-r  itli,'.  I'd)   tliorc  was  no 
clear  cvidenci^  ol  any  hony  cnlaiLreiiient. 

The  pati(^nt  from  whom  W'^.  i"»l  was  taken  i-:  ro|ioi-ti><l  in  tlio 
lecture  mentioned  iilio\c.      lie  wns  twentvlive  years  old,  and  was 
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eitbt^rin  t^ie  pti^  or  in  tbe  ^puta.  BUa  ohest  tronblee  were  of  almost 
two  ^eant'  duriition.  He  bad  had  so-oalled  rheamatic  paina  for 
twelve  years,  l)at  the  swelling  of  hands  and  arms  dated  only  from 
aboot  a  year  baek. 

IMa^iiobIs. — After  havui^  Bogg^ssted  a  doubt  as  to  whether 
the  diaease  undar  disonssion  is  a  distinct  patholo^oal  entity,  it 
would  be  inoondstent  to  lay  down  definite  rulen  by  which  it  may  be 
diflttngaished  from  other  morbid  states.  It  most  soffice  to  mention 
tliose  witli  wliicb  tlie  conditiuus  wliicli  Ijave  bueii  iiescribeil  are 
likely  to  be  confuKad.  These  atg  oBteitij;  tleformajiK,  aeroint^gialy, 
tubercolar  or  sypliilitic  bniie  and  joint  k^HiDn;;,  and  oaCeo-artlirititJ. 
Osteitis   defornims   iiod  acromegaly   havi?    sut-h  cleairly   d(.''liu6d 


Flo.  1&4. — Hamix  «k  Tatikn't  in  whom  thkhk  was  no  eviiiknce  of 
Bony  Eni.auokmknt 


characteristics  that  they  ought  not  to  lead  to  any  further  confusion, 
even  althoagh  they  mast  ocuasionally  be  associated  with  intra- 
thoracic disease.  From  the  other  three  diseases  it  is  imposeible 
to  distinguish  many  cases  of  '  pulmonarj'  osteo- arthropathy  '  if,  as 
has  been  hinted,  they  are  often  identical  with  one  or  the  other  of 
them. 

Treatment  and  ppognoais.— Under  this  head  there  is 
nothing  to  be  said,  except  that  the  cases  in  which  there  is  no 
thickening  of  the  bones  will  almost  certainly  recover  if  the  ac- 
companying disease  in  the  chest  is  cured.  None  of  the  recorded 
cases  appear  to  have  been  very  painful,  and  no  special  treatment 
has  been  required  or  used  for  the  osteo- arthropathy  itself. 


7o6  THE    DISEASES  OF  THE    LUNGS 


CHAPTER  LXVI 

CLUBBING   OF   THE   FINQEES 

AND  TOES 


Thih  condition  is  present  in  iHt  uitmy  forms  of  puloiouary  dia^ae 
that  Borae  acoount  of  it  appears  to  be  necessary. 

A  very  interesting  paper  on  the  Butject  by  Dr.  f^iamuel  West 
will  be  fouud  in  vol.  xsx  of  the  *  Transactions  of  the  Clinical  Society,' 
and  to  this  source  the  writer  desires  to  EvcknowLedge  his  iodebti-J- 
ness  for  some  of  the  facta  and  references  here  given. 

The  affection  was  known  to  the  ancient^^,  and  was  in  later  times 
referred  to  as  the  *  Uippocratic  deformity  of  the  finRers.'  The 
following  description  of  it  is  contained  in  Trousseau's  *  Clinical 
Lectures  *  (iii.  305,  Syd.  Soc.) : — 

'  This  defoi-raity  consists  in  contraction  of  the  ungual  phalanx, 
with  enhirgeiuent  and  thickening  of  the  digital  pulp.  Wnilst  the 
nail  becomos  curved  towards  the  palm  of  the  hand,  the  extremity 
uf  the  finger  assumes  the  form  of  the  large  end  of  a  club,  and  some- 
times in  enlarfjing  it  fiattens  so  as  to  resemble  the  head  of  a 
3<>rpent.  This  deformity  generally  comes  on  by  slow  degrees,  but 
at  other  times  it  is  produced  with  gi-eat  rapidity,  the  patient  Buffer- 
ing pain  trojii  the  change  which  is  going  on.  In  some  persons  the 
tntis  are  the  sent  of  a  similar  deformity  ;  but  when  it  occurs  in  the 
toe,i  it  ia  generally  in  a  much  less  degree  than  In  the  fingers.' 

We  tnay  mention  that  it  eometimos  afi'ects  Lhe  nose  also.  Little 
need  lie  addeil  to  Trousseau's  description,  except  a  fact  which  we 
do  not  remember  to  have  seen  stated — viz.  that  when  true  clubbing 
of  the  lingers  is  present,  if  the  obseri-er  places  one  of  his  fingers 
upon  the  upper  edge  of  the  nail  at  its  free  margin,  i,c.  the  distal 
end,  and  liis  thumb  upon  the  under  surface  of  the  clubbed  finger, 
and  presse.s  downwiirde,  the  hard  margin  of  the  root  of  the  nail  can 
be  distinctly  felt  if  tuiolher  linger  in  applied  over  it.  We  have  never 
noticed  this  in  a  case  where  clubbing  wad  absent.  It  shows  that 
the  nail  is  raised  from  its  bed,  possibly  by  an  overgrowth,  of  the 
f-uljacent  papilln*. 

The  bulbous  ends  of  the  lingers  arc  in  some  cases  cyanotic,  and 
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the  nUm  over  the  root  of  the  nail  in  invariably  »hiny  and  preRnntg  a 
tense  appearancti. 

The  exact  nature  of  the  changes  present  are  nob  known,  in  a 
specimen  which  we  removed  for  mieroacopical  exaniiimtion  the 
condition  entirely  tllsappvared,  a.s  a  reanlt  of  preservation  in  spirit. 
It  has  been  Qscribeci  by  Buhl '  (quoted  by  West)  to  a  fibroua  thicken- 
ing nf  the  rpto  miicoanm.  it  is  not  duo  to  chronic  venous  conges- 
tion, as  it  may  occur  apart  from  any  afTection  in  which  Buch  a  con- 
dition is  present.  Clubbing  of  the  lingers  accompanying  a  general, 
as  diatingnifihed  from  a  local,  affection  ia  bilateral  and  aymmetrical. 

It  may^  however^  be  miilateral,  tvi  in  u  case  of  Hul>clavian 
aneurysm,  in  which  it  wua  only  present  on  the  same  side  of  the  bo<ly 
aa  the  anenr}'r;nt. 

Witli  whatever  ul^ectiou  it  iti  asHuciated.  it  may  disappear  entirely 
with  the  disappL'u ranee  of  the  diaeaae. 

Etiology.  -C'hilbing  may  on&e  without  obvious  cause  in 
persons  appiLrently  in  good  health,  and  may  iiersint  or  disappear. 
It  aometiroea  attains  to  a  oonsidirable  degree  in  quite  a  brief 
period.  West  mentions  a  case  in  which  he  observed  this  to  occur 
in  less  tlian  a  fortniglit,  In  a  case  of  <  bronic  non-tuberculfir 
pulmonary  disease,  which  the  writer  thuuxht  to  be  due  to  tin.- 
rupture  of  a  bronchijil  Rlnnd  into  a  bronchus,  it  attniucd  to  u 
considerable  de^'ree  in  h*s.s  tlnni  two  months.  The  disejirfes  in  which 
it  is  moat  nmrked  are  brouchiectnais,  in  which  iiffection  it,  is  so 
common  a^  to  bi-  of  .■^ome  alight  value  aa  an  uid  to  diagnosis  and  in 
■nich  cases  is  not  unranimonly  lisaociated  with  clubbing  of  the 
novse,  and  also  iti  chrcmic  imhnonary  tuberculoids  with  excavation, 
empbysen»a  with  cbiLinic  iiiotichilisandbrDiiciiiiil  iiithtiia,  empyema. 
and  ci:»iigenital  loorbiis  cordis. 

It  has  tilao  been  observed  in  a  variety  of  other  affections,  such  h3 
purpura,  pneuinonta.unil  pulmonary  iibscess.  TroiisscQU  states  that 
he  obHerved  it  in  cases  of '  nervous  aschnia.' 

J.  K.  h\ 

'  LuHgat-KuUilnduu^f  1873,  p.  1^. 
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^H                      >rlu[i.  Uv.  7UU  IT. 

(EOBIU  UK  LuNu,  chapi.  uir.  9T9 

aonb;,  'iHl,  "id? 

^H 

Ofdiuui  lutd  pulmonary  diaeaae,  108,  V 

^H                KotixuiK  3BI 

Opium,  lue  of.  in  bronchitia,  9«,  Ml 

OhTKUaKTIIROPaTRY,   PuLMOXABT   (BflUfS- 

ral),  ohap.  Ixv.  700  JL 

^H                  Laczbatiom  of  tii«  lullKi  4Ui 

euro  of,  70a,  * 

^H                iMXji^gtel  pwalyHio,  varioiiB  caum*  of 
^H                  abductor,  0»S 
^H                liUdovioi  wtgnlai,  H 

Dsyifwi,  nm  ot,  in  bsotteliitia,  101 
in  bntnebo-DDMUMUil*,  256 
in  pnauinonia,  882 

^H                I'un^  anatoinj  ol,  -i8  fl.,  1(M),  1(U 

^^^^^               mlarlobAZ  iWurvo,  Iia«ii  gf,  ltd 

^^^^^L                ihape  ot,  in  liealUi,  iU)  ff. 

Paim  IK  DiKRAMs  or  Lvso,  ohap.  Ixii. 

^^^^^V                *tmcltirBti  in  mnl  of,  S(J  B. 

873  ff. 

^^^^^^                    itiitvrmtTiiU  of,  40 

Pain  cgJetnd,  arwui  of  (Head),  ATS 
ParaoBHlmia  tli<inu;t>s  antatla,  2M,  5MI 

^■~                            ^J^fIu:>l  markiiiKK,  fiK"-  UH,  lOU 

^^^^^          LynipluttirK  of  luiijfs  IH 

Paralalia,   napiratnry,   nffect  <m   IniiiTs 

^^^^K                 pluuiK,  lU 

W6ff. 

^^^^V                 tliotHcii:  w«U,  18 

ParasUinial  linu,  51 

P«itoriItM|u}-,  vorietiiM  ol.  UA 

pMttDMU'oil,  ltll.-Ulil(lH  of ,  M,  M 

^H                 MKAKLEri,  broucltitiH  iu,  11& 

■onnda,  thMiry  of,  && 

^H                   MoiiiMtitiiLiH.  n-il,  IW& 

vtu-ivlies  of,  normal,  H 

^H                           tliA|{n(Mti«:  Htifii  of,  C3& 

murbid,  &1 

^H                   DJvdiiMtiiiniii.  lUiBtumjr  of,  IS  S. 

Fwioinlial  efluaion,  669,  OM 

^H               MKUttwriKUM,   Tt.'MoL-iitt   or   igtaonl). 

psmleMt,  619 

^^^^^                      cliAp.  Ixi:.  it7b  IT. 
^^^^L              broMiiioctaoiit  in,  668,  <>M 

oonjpliealion  of  «niii)r«m«  by,  61S 

eoTvprr  of,  619 
Pencardiutn.  noraucntema  <tl,  17  N-,  flUu 
iacuiion  of,  nil) 

^^^^H              oongh  in,  686 

^^^^1               dyiphagi*  in,  66$ 

^^^H             dmiMM,  pwaxnaAl,  in,  (IK,  <IS8, 

P«ripl«oriUs  6H,  693 

from  ii]>inal  i.'any*,  (139 

^^H 

^^^^B              hnnnoptrti*  in,  6tt6 

carica  of  rib,  D36 

^^^H              kryotful  aflMtions  in,  681, 666,  OM 

'  PlltlitMa,'   flbroul  {Sir  A.  Clvk),  SSJ. 

^^^^H              mormon  in,  6tM 

831 

^^^^H              ncoW  tjmptaui*  in,  6h0  tt. 

pnaumonic.  »30,  lOO  ff. 

^^^^^^^^      pr«a«in  tymptontfe  in,  ffJIt  ff. 

•j^hiiitJc.  ill) IT. 

^^^^^^^^L             on  n«rve«. 

'  Pbthiais  ab  hnmopUH*,*  66fi 

^^^^^^^H                    «Tnipa«h«tic,  CSO-A 

I'irvMCAL  DiA(i:(oHi>«  (^meml).  cbap.  ii. 

^^^^^^^K^                   vuipii,  CnA,  608 

IWfl. 

^^^^^^^^1                  pluranlo,  666 

lieoim,  anatomy  ol,  31  tL 

^^^^^^^H                  i«earr«nbUryntf«*l,nti6,698 

variatinnK  in  limita  of,  3B  ff. 

^^^^^^^H                   lunpsK  from,  (MS 

rvlalion  t"  ivriranlinm,  37 

^^^^^H            oil  trachM,  OM,  tiHG 

pljywcT.  of.  (U7,  t\-M  ff. 

^^^^^^^^H                bronchi,  eftoci  on  lung,  tifitf, 

pLKi.'UA,  DititAHKH  III',  HvnutvM.  Thiut- 

^^^^^^B 

nr.s-T  (;^u0i-al>  oliap.  Iiii,  568  If.,  chap. 

^^^^^^^^H                  vtiinH,6Mft 

tiv.  liJUft 
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l*i.KiniA.  IsJiBiKH  cif  ii;«ii«nl],  chap. 
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tUx.  Mil  ff. 
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l'i.tiiu«t,  Aci'TK  (fc^^irml), cli»|i.  1. M« ff. 

ojwmliiiii,  417 

talHin-QlmiH  fkri^in  of,  I't-liVMI,  clmii. 

hytifriiyrfiiii  in,  2.S:i 
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liU'iiriBy,  oitimlutioii  by,  mil 

diaphntKniiitie,  ll"0 

pn-ittirf  i>i,*i^4,  Saiw 
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fe/piTt-d  ]>n(ii  ill.  TiM 
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|ili>'«i(-nl  (lipiH  of,  ASH  IT. 
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IirtiKiiottiH,  aiilJ 

spiitit  in,  'ill,  :21fl 
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r.ivj 

lJtin-«ilii'd,  lUU,  IHU. 'JiUtt 

a»alyt<i>>  nf,  5.*iH 
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pfmHivc,  i-liii]!.  Ivii.  iiir>  n. 

aiB  n. 

thvlrtii-.,  ttiup.  lix.  It.ltl  fl. 
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Ln'iiiiirrliJiKic,  *i.*.*i,  liisi 
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kU!iit,  ilTIl 
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clublititK  ill.  TiTT 

1            i'by^iiiil  si;;irh,  nf  air,  (Will,  KVJ 

witli  fflu-^iiibi, 

nil'  iiiitl  rlind,  4!»4l,  mj 

(rt-»tiiLfiil'  U\  ili'uiiiiiKi-,  .lIMi 
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irii).'iili>>ii,  Titiil 
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f-Hafl, 

'kL!m,  i;i  I 

chroDiL'  hnllu•^«i^  f,  TiHii 
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ileUiU  J«■^■  uiirlr-i  Tiibcri'tiliKiiHi 
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Liiri'i  .'!I7 
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-iiL-^ical  liviitiiii-Dt  n!i  Mt  IT. 
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Iij(flrci[ii«fiim.itlw>n»x.  (i|"J 
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Pnenmothorax,  pyopneuniothoruc  {cunt.) 
dnuiUKe  in,  MS 
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Pr«BBnrfl,  mediastitiftl,  aymptomti  of,  155, 
156,  187,  67B  ff. 
on  yaguft,  asthiuft  from,  187 
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Peeudo-tabercnlosift,  SIO 
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in  bronchiectasiM,  IHD 
ruptore  from  eroMon,  51H 
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508  ff. 
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500  ff. 

anetiryiun  in,  515 
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air  emboli  um,  501 
and  infarction,  oOH  IT. 
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atheroma  of,  l(Ht,  51'i  fT. 
vattomotor  control  of,  li77 
dilatation  of,  518 
anatomy  of,  46 
Putrid  bronchitiH,  114 
Pyopneumothorax  (see  Pneumothorax) 


Bauih,  jiroduction  of,  <!'i 

varieties  of,  6'2  ff. 
ReHOnance,  vocal,  65 

variationn  in  normal,  65 
Respiration,  movements  of  HhK  in,  5 
RhoDL-hi,  r>'2 
Ribtt,  articutationii  of,  4 

movements  of,  5 

itiiomaliefi  of,  6 

jironiinence  of,  6 

oKHiti cation  of,  6 
Rib,  cariew  of,  r.'23 

ejection  of,  597  ff. 

choice  of  site  in,  ii04 
luemorrhage  in,  Ii06 

H£Roi:umembranes,tiiberculosLsof,OHTtT. 

SibiluH,  tVi 

Siderosirt,  chap,  xxiii.  2iiSI 

SilicoHiK,  chap,  xxiii.  '269 

Skoda  I  It  re>ionance,  67 

SPECEFK;   DlliEAHKS,  AtlTK,  Pi  I.MilN  UtY 

CoiiPi.iCATiONB    UK     (general  I,    v\in\>. 
xlviii.  52tl  ff. 
Spine,  civrieH  of,  Hiniulatioii  of  frnpyeiim 
by  ubsceHK,  612 
sciiliiiais  after  empyema,  (ii)7 
inovenienlH  uf  thoi'ucic,  2 
Splenisatioi),  270 
?^puta,  clastic  tis'-ue  in.  *2.'iO 
detection  of,  367.  H 
■  pinne  jiiic*-,'  i>*>*.  ''•>*'i 
hair-i  in,  til)« 
"itemniii,  H 

itiioniulieH  of,  H,  '.I 
iiiiUle,  K 


Hlemnm  (eont.) 
caries  of,  638 

course  of  abscexs,  638 
surgery  of,  624 
Streptothrix  and  pulmonary  disease,  46ti 
ijubdiaphragmatic  abscess,  017,  618 
Sucoussion  splash,  Oi 
Suction,  post-ttlssive,  64 
Sympatiietic  nerve,  effects  of  pressurt- 

on,  68U  ff. 
Sythilih,  Pulmonary    (general),  chap. 
XXX vii.    429    ff.    (congenital    and 
acquired) 
guinmato,  examples  of,  486  ff, 
bronchitis  and,  484 
broncho- pneumonia  and,  488 
interstitial  pneumonia  in,  481 
fibrosis  and,  4S0 
bronchial  glands  and,  48U,  440 
brom-hial  stenosis  in,  151 
destructive  changes  in  (cases),  440  IT., 

451 
'  syphilitic    phthisis '    (existence    of 
dist-ussed),  44M 

site  of  lesions  in,  4.j0 
distinction    from     tnberi:iilosiK. 
44K,  9 
congenital,  and  tuberculosiPi,  482  ff. 
of  trachea,  72-76 

ittenosis  from,  7M  ff. 


Thohax,  changes  in 

effect  of  posture,  16,  11 
iige,  IS 
sex,  14 

disease,  14,  16 
ThroniWsis  of  Pulmonary  Artery,  cluip- 

xlv.  :>0H  ff. 
Thyroid  (iland,  uompression  of  tnichea 

by,  MO 
Trachea,  anatiiiny  of,  40  ff. 
Trachea,  Diseases  of  (general),  chap.  iii. 
71  ff. 
steiiosia  of,  77  fl. 

dii^rnosis  from  laryngeal,  77 
Tracheal  tugging  (value  of),  6m 
Truchoiitumy,     HleiiOHis     due     ti>,      71'. 

iuteriititial  empliysenia  in,  INl,  lH'i 
Tnberile,  shucture  of,  299  II. 
ciLHeatioii,  80*2,  603 
HhniKis,  304 
TubiTcIe,  biicillus  of,  -iWi  ff.,  401 

absence   from    sputa,  868,  Sfiit,  377. 

;17N,  :i7y 
niethml  of  staining,  'iUH 
jiliagocvtosiri  and,  801,  60*2 
Tul»'ivulin,'6!l7,  3'.J8,  81MI 
TuiiKBi  ii.iisis,  Pii.iiiiNAHV,  chajw.  xxvii. 
to  XXXV.  2W.>  ff. 
nge  and,  ;!14,  .'115 
albuiniiinria  in,  858,  363,  .'1H.'1 
iiltitmlf  mid,  314 
alcoliol  in,  31*1 
amyloid  disease  in,  3il'2.  3r>3 
atienrvsms    (pulmonary)    in,    chaii. 
xlvi.  511  ff. 
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'  Lut-nl.'  ma 

■irro-.t  ol,  »7y  ft. 
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->vi>)iili«  lui'l,  ;1I7  urid  lIiuji.  iKuvii. 
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ASHBY  AND  WRIGHT.     THE  DISEASES  OF  CHILDEEN. 

MEDICAL  AND  SUEGICAL.  By  HENRY  ASHBY,  M.D. 
Lond.,  F.H.G.P.,  late  Fhysiciao  to  the  Manchester  Children's  Hospital ; 
and  G.  A.  WfilGHT,  B.A.,  M.B,  Oxon.,  F.R.C.S.  Eng..  Sui^eon  to  the 
Manchester  Koyal  Infirmary ;  Conaulting  Surgeon  to  the  Manchester  Child- 
ren's Hospital.  With  15  Plates  (1  Coloured)  and  241  niustrations  in  the 
Text.     Fifth  Edition.     Thoroughly  Revised,  1905.     Bvo,  21a.  net. 

BAIN  AND  EDGECOMBE.  THE  PHYSIOLOGY  AND 
THERAPEUTICS  OF  THE  HARROGATE  WATERS, 
BATHS,  AND  CLIMATE  APPLIED  TO  THE  TREAT- 
MENT OF  CHRONIC  DISEASE.  By  William  Bad.,  M.D.. 
M.R.C.P.,  and  Wilfbid  Edqbcombb,  M.D.     8vo,  7a.  6d.  net. 

SEUUETT.—  iVORKS  by  Sir  WILLIAM  H.  BENNETT,  K.C.V.O^ 

F.R.C.S.,  Surgeon  to  Si.  Veorge's  Hoapiial. 

RECURRENT  EFFUSION  INTO  THE  KNEE-JOINT  AFTER 
INJURY,  WITH  ESPECIAL  REFERENCE  TO  INTERNAL 
DERANGEMENT,  COMMONLY  CALLED  SLIPPED  CAR- 
TILAGE :  an  Aoalytis  of  750  Cases.  A  Clinical  Lecture  delivered  at 
St.  George'3  Hospital.     With  13  Illustrations.     8vo,  S$.  6d. 

CLINICAL  LECTURES  ON  VARICOSE  VEINS  OF  THE 
LOWER  EXTREMITIES.      With  3  Plates.     8vo.  6s. 

ON  VARICOCELE :  A  PRACTICAL  TREATISE.  With  4  Table. 
and  a  Diagram.     8vo,  5s. 

CLINICAL  LECTURES  ON  ABDOMINAL  HERNIA:  chiefly 
in  relation  to  Treatment,  including  the  Radical  Cure.  With  12  Diagtamt 
in  the  Text.    8vo,  8s.  Gd. 

ON  VARIX,  ITS  CAUSES  AND  TREATMENT,  WITH 
ESPECIAL  REFERENCE  TO  THROMBOSIS.     Bvo,  S».  6d. 

LECTURE  ON  THE  USE  OP  MASSAGE  AND  EARLY 
MOVEMENTS  IN  RECENT  FRACTURES  AND  OTHER 
COMMON  SURGICAL  INJURIES:  SPRAINS  AND  THEIR 
CONSEQUENCES  :  RIGIDITY  OF  THE  SPINE,  AND 
THE  MANAGEMENT  OF  STIFF  JOINTS  GENERALLY. 
With  23  IHuBtrations.    8vo,&i. 

THE  PRESENT  POSITION  OF  THE  TREATMENT  OF 
SIMPLE  FRACTURES  OF  THE  LIMBS  :  an  Address  delivered 
to  the  British  Medical  Association.  To  which  is  appended  a  Snmmary  of 
the  Opinions  and  Practice  of  about  300  Surgeons.    8to,  2a.  6d. 


MESSRS.  LONGMANS'   WORKS  OS  MEDICINE,  SUROERY,  ETC.    S 


MEDICINE,  SURGERY,  ANATOMY,  RTC—continueei. 


OABOT.      A   GUIDE   TO   TEE   CLINICAL  EXAMINATION 
OF  THE   BLOOD   FOR   DIAGNOSTIC   PURPOSES.     Bt 

RICHARD  C.  CABOT.  M.D..  Pliysi^mii  to  Out-Palionta,  MassachusettB 
Oenerftl  Uospitbi.     With  3  Coloured  Plates  Aod  28  Illus.  in  Text,    gvu,  l&i. 


COATS.  A  MANUAL  OF  PATHOLOGY.  By  JOSEPH  COATS, 
M.V.,  latt!  Professor  of  Pathology  in  liio  University  of  Cllosgow.  Filth 
Edition.  1303.  Ileviaod  tliroughout  aod  Edited  by  LKWIS  It.  SUTHER- 
LAND, M.D..  Proicsanr  o[  Patiiology.  Uiiivcrsity  of  St.  Andrews.  With 
72'J  Illustratjans  and  2  Coloured  Plftles.     8vo.  29a.  n^t. 


CHEYNE  AND  BURGHARD.     A  MANUAL  OF  SURGICAL 

TKI':.-\TMENT.  i',y  sir  W.  WATSON  CHKYNE,  Bart.,  C.B.,  M.B., 
F.Jt.C.S,,  F.lt.S.,  D.Sl-..  Professor  o(  Clinical  Surgery  id  King's  College, 
LoTidciu;  SurgGoa  to  King's  College  Ho.><pital.  and  tlie  Chlldron's  Hospli&l, 
Paddiagtnn  Green,  uta. ;  «ni3  F.  F.  BL'ROHAUD,  M,D,  aod  M.S.  Loud., 
F.R.C.S.,  Teacher  ot  Prftctical  Surgery  in  King'a  College,  London;  Surgeon 
to  KiDg'«  College  Hospital,  and  the  Children'^  Hospital,  Paddington  Qreeii, 
etc. 


Part  I.  The  Croatment  of  QenemI 
Surgical  Diaea^ee,  inoludinitintlam- 
matioii.  HUppuratinn,  ulceration, 
gangruiiD,  w-ouuda  and  ihoircornpLi- 
cCUovn,  iiiriic):ivu  di^t^uaes  &rid  tum- 
ours; Die  [idmLiiiBbralinii  of  n-airsthe- 
ticB,  With  CS  IlluEtratiuDB.  Itoyal 
8vo,  Us.  nut. 

Pabt  II.  Tlio  trpatment  of  tho  Si]i-);;[cal 
Adections  of  Llie  Tissues,  ineludlng 
the  skill  and  subfutaneous  Llamios. 
the  iitiils,  the  lymphatic  voshdU  and 
gtaiiilM,  the  faficiiv,  burHo:^,  musolt^s, 
tendons  and  tondon-sheat  ha,  nerves, 
arteries  and  veins  ;  deformitieB. 
With  141  lUuxtmtionn.  Royal  8vo. 
12s.  net. 

Part  III.  The  treatment  of  the  Borgioal 
Affections  of  the  Itonee.  .\iripu' 
tations.  With  100  II lustrations, 
Royal  3vo,  10a,  Qd.  not. 

Part  IV.  The  treatment  of  the  Surgical 
AfTeotiana  of  the  Joints  (including 
excisions)  and  tha  spine.  With  ISH 
HI UBt rations.    Royal  Svo,  iii.  net. 


PkBt  V.  The  treatmont  of  the  Surgical 
AOcctions  of  the  head,  face,  jnvs, 
lips,  larj^ix  and  tr»c;lK?B ;  and  the 
liiLriti^ic  Diseaacj  of  bho  nose,  ear 
and  lannx,  by  H.  LAMnitriT  Lack, 
M,D.  (Lond.),  P.R.C,S..  Surgeon  to 
the  Uo»pita]  [or  OiseaiieA  of  the 
Throat.,  Golden  Squnre,  and  to  the 
Throat  and  Eur  Department,  the 
Childreu's  Hospital,  Piwldiiigtoti 
Green.  With  145  Illufttrations. 
Royal  8vo,  la.*,  iitt. 

Part  VI.— Section  1.  The  Surgical 
ARitctions  of  tho  tongue  and  floor 
of  the  ruiJuth,  the  pharynx,  neck, 
o-sophagns.  stomach  and  intet^tines. 
Willi  an  Appendix  ou  the  Exuoiia- 
atiou  of  the  Blr>od  it:  Suri^'ival 
Condition.  Bv  W-  E.-iTK  Emeicy, 
M.D.,  D.Sl-,  (Load.).  With  124 
111  uttt  rat  ions.  Royal  Bvo,  15s.  net. 
Socti*»n  3.  Tho  Surgiiml  AJfections 
of  the  roctum,  the  liver,  pancre&e 
and  spleen,  and  gen  ito^  urinary 
orguuK,  the  lireast  and  the  thorax. 
Wtll)  lir;  Illustrations,  Royal  8vo 
19a.  neb. 
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COOKE.— WORKS  by  THOMAS  COOKE,  F.RC.S.  Eng.,  B.A.,  B.Se., 
M.D.  Paris,  late  Senior  Assistant  Surgeon  to  the  Westminster  Hospital. 

TABLETS  OF  ANATOMY.  Being  &  Synopais  of  demonBtratfons  givan 
in  the  Westminster  Hoapitftl  Medical  School.  Eleventh  Edition  in  throe 
Parts,  thoroughly  brought  up  to  date,  and  with  over  TOO  Ulnatrations  from 
all  the  best  soaices,  British  and  Foreign.  Post  ito.  Part  I.  The  Bonae, 
7a.  Gd.  net;  Part  II.  Limbs,  Abdomen,  Pelvis,  10s.  6d.  net;  Part  III.  Head 
and  Neok,  Thorax,  Brain,  10s.  6d.  net. 

APHORISMS  IN  APPLIED  ANATOMY  AND  OPERATIVB 
SUBGERY.  Including  100  Typical  vivd  voce  Questions  on  Surface 
Marking,  etc.    Crown  8vo,  8s.  6d. 

DAKIN.  A  HANDBOOK  OF  MIDWIFERY.  By  WILLIAM  RAD- 
FORD DAKIN,  M.D.,  P.R.C.P.,  Obstetric  Physician  and  Lecturer  on 
Midwifery  at  St.  George's  Hospital,  Examiner  in  Midwifery  and  Diseases  of 
Women  on  the  Conjoint  Board  of  the  Royal  Colleges  of  Physicians  and 
Surgeons  in  England,  etc.    With  100  Illustrations.    Large  orown  8vo,  18i. 

DICKSON.  THE  BONE-MARROW:  a  Cytological  Study.  Forming 
an  Introduction  to  the  Normal  and  Pathological  Histology  of  the  Tissue,  more 
especially  with  regard  to  Blood  Formatoin,  Blood  Destruction,  etc.  Together 
with  a  short  accouot  of  the  Reactions  and  Degenerations  of  the  Tissue  in 
Disease.  By  W.  E.  CARNEGIE  DICKSON,  M.D.,  B.Sc.  Edin.,  P.R.C.P. 
Edin.,  Lecturer  on  Pathological  Bacteriology  and  Senior  Assistant  to  the 
Professor  of  Pathology  in  the  University  of  Edinburgh ;  Assistant  Pathologist 
to  the  Edinburgh  Royal  Infirmary.  With  12  Coloured  Plates  and  61  Micro- 
Photographs  by  Richard  Muir.     Medium  4to,  £2  2s.  net. 

DICKINSON.— irOft^S    by    W.    HOWSHIP    DICKINSON,    M.D. 

Cantab.,  F.R.C.P.,  ConsvUing  Physician  to  St,  George's  Hospital;  CoHsulting 
Physician  to  the  Hospiial/or  Sick  Children,  etc 

ON  RENAL  AND  URINARY  AFFBCTIONa  Complete  in  Three 
Parts,  8vo,  with  12  Plates,  and  122  Woodcuts.    £3  4s.  6d. 

THE  TONGUE  AS  AN  INDICATION  OF  DISEASE ;  being  the 
Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  in  March, 
1888.     8vo,  7a.  6d. 

OCCASIONAL  PAPERS  ON  MEDICAL  SUBJECTS,  1865-1896. 

8vo,  12s. 

FOWLER  AND  GODLEE.    THE  DISEASES  OF  THE  LUNGS. 

By  JAMES  KINGSTON  FOWLER,  M.A.,  M.D..  P.R.C.P.,  Physician  to 
the  Middlesex  Hospital  and  to  the  Hospital  for  Consumption  and  Diseafes 
of  the  Chest,  Brompton,  etc. ;  and  RICKMAN  JOHN  GODLEE,  M.S., 
F.R.C.S.,  Honorary  Surgeon-in-Ordinary  to  His  Majesty,  Fellow  and 
Professor  of  Clinical  Surgery,  University  College,  London,  etc.  With 
160  Illustrations.     8vo,  25s. 
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GARROD.    THE  ESSENTIALS  OF  MATERIA  MEDICA  AND 

THbiBAPEUTICS.  By  Sir  ALFRED  BARING  GAHttOD.  M.D., 
P.B,S.,  etc. :  l»tc  Vite-PrcaiJent  of  tbe  Koyal  Collei;e  of  Phyaiciauii.  Four- 
teecth  ICditJon,  neviflcd  Kud  Kdlted,  uadar  the  SupervUioii  of  tli6  Author, 
by  NESTOR  TIRARD.  M.D.  Lond..  F.R.C.P  ,  Professor  (.1  Mftterin  Medica 
and  Therapeutic!  in  Kiiig'K  College,  Loodoo,  elo.     Crown  6vo,  12s.  Gd. 


GOODSALL  AND  MILES.    DISEASES  OF  THE  ANUS  AND 

EBt^TUM.  By  D.  H.  GOODSALL,  F.R.C.S..  laU?  Senior  Surgeon 
M^ti-opolitati  Ho»4pital,  Seoior  Surgeon  Sc.  Mark's  Hospital ;  atLd  W. 
ERNEST  MILES.  F.K.CS,,  ABsiHtant  Surgeon  to  tlio  Catitcr  Hoapital, 
Surgeon  (outpfttieDta)  to  tho  Gordon  UospRal,  etc.     {In  Two  Parts). 

Pabt  L — Auatomy  o!  the  Ano-roctal  Rpgion — Geoorjil  Dingnofiij^ — Abscess — 
Ano-ractal  Fistula  —  Hucto-urelhral,  Rcoto-veiiical  and  Kocto- vaginal 
Flstuhe — Sinue  over  the  Sacro-cocoygaal  AnicuIfttioT] — Fisaura — H»iiiotT. 
holds  (External  and!  Internal}.     With  91  Illuatrabions.    Svo,  7ff.  6d.  net. 

Pabt  II, — Prolapse  of  ihe  Ractiun-- Invagination  of  tho  Ractum — UlcoraLioEi 
— Stricture  of  the  Anus  and  o(  tho  Roctum-^M  align  ant  Growtlis  of  tha 
AnuB  and  Rectum — Bonign  Tumours  of  the  Anus  and  Kectum — Foreign 
Bodies  in  the  Ri?<?tuin— Pruritun  Aui^Syphilis  of  tho  Anus  and  Rectum. 
With  44  Illustrations.    8vo.  6$.  not, 


GRAY.      ANATOMY,    DESCRIPTIVE    AND    APPLIED.       By 

HKNRY  GRAY.  F.H.S.,  Follow  of  tho  Royal  Collogo  of  Surgeons,  late 
Looturur  uu  Anatomy  at  St.  George's  Hospital  Modii:;&l  School.  Reven- 
teeiitli  Edition.  Edited  by  ROBERT  UOWDEN,  M.A.,  M.B,,  C-M,, 
Prolesanr  of  Anatoruy  in  the  University  of  Durham.  Notm  on  Applied 
Anatomy,  revised  by  A.  J.  JEX-liLAKE.  M.A.,  M.B..  MJt.C.P.,  AsBistftot 
Physieitta  to  St,  George's  Hospital;  and  W.  FEDDE  PEDDEN,  M.S., 
F.B.C.S.,  Assistant  Uurgcou  und  L^ctiirt-r  on  Surfjical  Auatomy,  St. 
George's  Uoapital.     With  1,032  lUustratloas.     Royal  8vo,  S2t.  net. 


HARE.    THE  FOOD  FACTOR  IN  DISEASE:    Being  an  invastig.. 

tion  into  the  humoral  causation,  mcaniug,  mcchanihia  and  rational  Ireat- 
mcut,  prevenlive  and  uurativa,  of  the  Paroxysmal  Neuroses  (migraino, 
aHthmti,  augmn  pc<.'tona,  epilepsy,  etc.),  hilicnifi  attat^'kii,  gout,  i^tarrhal 
and  other  afIeccioni«,  high  hlood-preiwura,  circulatorj-,  renal  and  oth(?r 
degeiieralionf..  By  FRANCIS  HARE,  M.P..  late  dmsultiug  PhyBJclan  to 
the  Brisbane  General  Ho.tpiLaL ;  VisitLng  Physician  ut  the  Diamautina 
Hospital  for  Chronic  DiHea^es,  Briiihane ;  I njtpec tor-General  ot  Uospitala 
for  Quoensland.     2  vols,     Medium  Hvo,  SOt.  aal. 
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INFLUENCE  OF   HEREDITY   ON    DISEASE   (THE).   WITH 
SPECIAL  REFERENCE  TO  TUBERCnL0SI3.  CANCER, 

AND  DISEASES  OF  THE  NERVOUS  SYSTEM,  a  Din- 
caaiion  opened  by  Siit  WILLIAM  B.  CHUBCH,  Bt.,  K.C.B..  M.D.,  Sis 
WILLIAM  U.  GOWEUS,  M.D.,  P-US  (DiiBea8B€  of  tlio  Nervuue  Sy«twn). 
AHTHUR  LATHAM.  M.D.  (Tiibercutomal.  und  K.  F.  BASUFORD.  M.D. 
(Cancer),  [From  the  Proneedingfl  of  the  lloyal  Soci>(>ty  of  Medicine,  1909. 
Vol.  II..  No.  3.]     4to.  ia.  6d.  nek. 


LANG.  THE  METHODICAL  EXAMINATION  OF  THE 
EYE,  HeJDg  I'ftrt  I.  of  a  Guide  to  the  Practice  of  Ophthalmology  for 
Studontg  and  Practitioners.  By  WILLIAM  L..\NO.  F.R.C.S.  Eng.,  Sui^eon 
to  the  Royal  Loadoa  Ophthalmia  HoEpiCal,  MourSelds,  etc.  With  15 
illustrations,     Crown  Hvo,  Ss.  6d. 


LUFF.       TEXT  -  BOOK     OF     FORENSIC     MEDICINE     AND 

TOXICOLOGY.  By  ARTHUR  P.  LUFF,  M.D.,  B.Sc.  Lond., 
Phyfiiciau  in  Cbarge  of  Out- Patients  and  Leotufar  or  Modical  Jurisprudcooe 
and  Toxicology  in  yt,  Mary'a  HaspiUI ;  EsamlEieriD  Foreusio  Medicine  to 
the  Unlvcraityof  IvOBdon  ;  Eiternal  Examiner  in  Fownsic  ModitUne  in  the 
Victoria  University;  Ufliclal  Analyst  to  the  Horns  Office,  With  13  fall- 
pagtt  rialee  (1  in  colouns)  and  33  IlluatratiotiB  in  the  Text.  2  vols..  Ciown 
Svo,  24 ». 


NEWMAN.  MOVABLE  KIDNEY  AND  OTHER  DISPLACE- 
MENTS AND  MALPOSITIONS.  By  DAVID  NEWMAN.  M.D., 
P.P.P.i^.O.,  Surgeou  to  itie  Olasijuw  Boyal  lofirmary.  With  26  lllustni^ 
tions.     8to,  5a.  nei. 


PROBYN-WILUAMS.      A    PRACTICAL    GUIDE    TO    THE 
ADMINISTIUTION      OP     ANAESTHETICS.        By    R.    J. 

PBOBVN-WILLIAMS,  M.D.,  AnsQatliBtist  and  Instructor  in  AnwatheUo* 
at  Lhn  London  Uos^iLa.1 ;  Lociurcr  in  AuteatheticB  at  the  London  BospitaJ 
Medical  College,  etc.     With  3i  liluBtralions,     Crown  8vq.  43.  6ci.  not. 
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QUAIN.  QUAIN'S  (Sir  EICHARD)  DICTIONARY  OF  MEDI- 
CINE. By  Various  Writers.  Edited  by  H.  MONTAGUE  MURRAY, 
M.D.,  F.R.C.P.,  Joint  Lecturer  on  Medicine,  Charing  CroBB  Medical  School, 
and  Physician  to  Charing  Cross  Hospital,  and  to  the  Victoria  Hospital  for 
Children,  Chelaea ;  Examiner  in  Medicine  to  the  University  of  London, 
Assisted  by  JOHN  HAROLD,  M.B.,  B.Ch.,  B.A.O.,  Physician  to  St. 
John's  and  St.  Elizabeth's  Hospital,  and  Demonstrator  of  Medicine  at 
Charing  Cross  Medical  School,  and  W.  CECIL  BOSANQUET,  M.A., 
M.D.,  F.R.C.P.,  Assistant  Physician,  Charing  Cross  Hospital,  etc.  Third 
and  Cheaper  Edition,  largely  Rewritten,  and  Revised  throaghout.  With 
21  Plates  (14  in  Colour)  and  numerous  Illustrations  in  the  Text.  Svo, 
21s.  net.,  buckram ;  SOa.  net.,  half-morocco. 


QUAIN.     QUAIN'S    (JONES)    ELEMENTS    OF    ANATOMY. 

The  Tenth  Edition.  Edited  by  EDWARD  ALBERT  SCHAFER,  P.R.S., 
Professor  of  Physiology  in  the  University  of  Edinburgh ;  and  OEORQE 
DANCER  THANE,  Professor  of  Anatomy  in  University  College,  London. 
*^*  The  several  parts  of  this  work  form  completb  Text-Books  of  thbib 
BSSPacTiTE  SUBJECTS.    They  can  be  obtained  separately  as  follows : — 

Vol.  I.,  Part  I.  EMBRYOLOGY.  By  E.  A.  SCHAFER,  F.R.S.  With 
200  Illustrations.    Royal  8vo,  93. 

Vol.  L,  Part  II.  GENERAL  ANATOMY  OR  HISTOLOGY. 
By  E.  A.  SCHAFER,  F.R.S.     With  491  lUustrations.     Royal  8vo,  12i.  6d. 

Vol.  II.,  Part  I.     OSTEOLOGY— ART HRO LOGY.     By  Q.  D. 

THANE.    With  224  Illustrations.    Royal  8vo,  lis. 

Vol.  II..  Pabt  IL  MYOLOGY— ANGBIOLOGY.  By  G.  D. 
THANE.     With  199  Illustrations.     Royal  8vo,  163. 

Vol.  III..  Part  L  THE  SPINAL  CORD  AND  BRAIN.  By  E.  A. 
SOHaFER,  P.R.S.    With  139  lUustiationa.    Royal  8vo,  12*.  6d. 

Vol.  III.,  Pabt  H.  THE  NERVES.  By  G.  D.  THANE.  With  102 
Hlustratlons.    Royal  8vo,  93. 

Von.  in..  Part  III.  THE  ORGANS  OF  THE  SENSES.  By  E.  A. 
SCHAFER,  P.R.S.     With  178  lUustrations.     Royal  8vo,  9s, 

Vol.  III.,  Part  IV.  SPLANCHNOLOGY.  By  E.  A.  SCHAFER, 
P.R.S..  and  JOHNSON  SYMINGTON,  M.D.  With  887  lUustrationB. 
Royal  8vo,  163. 

Appbhdii.    SUPERFICIAL  AND  SURGICAL  ANATOMY.    By 

Professor  G.  D.  THANE  and  Professor  R.  J.  GODLEE,  M.S.    With  29 
Illustrations.    Boyal  8to,  6>.  6d. 
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QUAIN.    QUAIN'S  ELEMENTS  OF  ANATOMY.    The  Eleventh 

Edition.  Edited  by  EDWARD  ALBERT  SCHAFER,  F.B.S.,  ProfeMor 
of  Physiology  and  Hiatology  in  the  University  of  Edinburgh  ;  JOHNSON 
SYMINGTON,  M.D.,  F.R.S.,  Professor  of  Anatomy  in  Queen's  College, 
Belfast ;  and  THOMAS  HASTIE  BRYCE,  M.A.,  M.D.,  Regius  Professor 
of  Anatomy  in  the  University  of  Qlaegow. 

IN  FOUR  VOLUMES.     Royal  8vo. 

Vol.  I.    EMBRYOLOGY.     By  T.  H.  BRYCE,  M.A.,  M.D.     Illustrated 
by  more  than  800  Engravings,  many  of  which  are  coloured.    10>.  6d.  net. 

Vol.  IIL     NEUROLOGY.    By  E.  A.  SCHAFER  and  J.  SYMINGTON. 
Part  I.     Containing  the  General  Structure  of  the  Nervous  System  and 

the  Structure  of  the  Brain  and  Spinal  Cord.     With  361  Illustrations, 

many  of  which  are  coloured.     ISs.  net. 
Part  II.    Containing  the  Descriptive  Anatomy  of  the  Peripheral  Nerves 

and  of  the  Organs  of  Special  Sense.      With  numerous  Illustrations, 

many  of  which  are  coloured.     16i.  net. 

*,"  The  other  Volumes  are  in  preparation. 

This  work  has  been  completely  re-edited  and  brought  up  to  date.  The 
volumes  wilt  comprise  respectively  Embryology;  General  and  Visceral 
Anatomy;  the  Nervous  System  and  Sense  Organs;  and  the  Bones, 
Ligaments,  Muscles,  and  Blood-vessels.  Each  volume  will  he  complete 
in  itself,  and  will  serve  as  a  text-book  for  the  particular  subject  or  subjects 
with  which  it  deals.  Thus  the  first  volume  is  intended  to  form  a  com- 
plete text-book  of  Human  Embryology,  the  second  a  text-book  of  His- 
tology and  Visceral  Anatomy,  the  third  a  text-book  of  Neurology,  the 
fourth  dealing  with  tlie  systems  which  are  not  included  in  the  second  and 
third  volumes. 


SCHAFER.      THE  ESSENTIALS  OF  HISTOLOGY:  Descriptive 

and  Practical.  For  the  Use  of  Students.  By  E.  A.  SCHAFER,  F.R.S., 
Professor  of  Physiology  in  the  University  of  Edinburgh.  With  553  lUustra- 
tions  some  of  which  are  Coloured,    Seventh  Edition,  1907.  8vo,  10s.  Gd.  net. 


SMALE  AND  OOLYER.      DISEASES  AND  INJURIES  OF 

THE  TEETH,  including  Pathology  and  Treatment.  By  MORTON 
SMALE,  M.R.C.S.,  L.S.A.,  L.D.S.,  DenUl  Surgeon  to  St.  Mary's  Hospital, 
Consulting  Dental  Surgeon,  Dental  Hospital  of  London,  etc. ;  and  J.  F. 
COLYER,  L.R.C.P.,  M.R.C.S.,  L.D.S.,  Dental  Surgeon  to  Charing  Cron 
Hospital  and  to  the  Dental  Hospital  of  London,  Dean  of  the  School,  Dental 
Hospital  of  London.  Second  Edition  Revised  and  Enlarged  by  J.  F. 
COLYER.     With  64S  Illustrations.     Large  Crown  8vo,  Sis.  net 
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SMITH  (H.  F.).     THE    HANDBOOK  FOR    MIDWIVES.     By 

HENRY  FLY  SMITH,  B.A.,  M.B.  Oxon.,  M.R.C.S.     Second  Edition. 
With  41  Woodcuts.     Crown  8vo,  6s. 


STEVENSON.  WOUNDS  IN  WAR  :  the  Mechanism  of  their 
Production  and  their  Treatment.  By  Surgeon-Genetal  W.  F.  STEVENSON, 
C.B.  (Army  Medical  Staff),  B.A..  M.B..  M.Ch.  Dublin  University;  Professor 
of  Military  Surgery.  Royal  Army  Medical  College,  London.  With  127 
Illustrations.    8vo,  15^.  net. 


SYMINGTON.  AN  ATLAS  OF  SKIAGRAMS,  ILLUSTRATING 
THK  DEVELOPMENT  OF  THE  TEETH,  with  Explanatory 
Te.it.  By  JOHNS  )N  SYMINGTON,  M.D.,  F.R.S.,  Profeasorof  Anatomy. 
Queen's  College,  Belfast;  and  J.  C.  HANKIN,  M.D.,  Physician  in  charge 

of  the  Electrical  Department,  Royal  Victoria  Hospital,  Belfast,     With  12 
Plates.     Demy  4to.     10s.  6d.  net. 


MISCELLANEOUS. 


ANNUAL  CHARITIES  REGISTER  AND  DIGEST:  being  a  Classi- 
fied Register  of  Charities  in  or  available  for  the  Metropolis,  together  with 
a  Digest  of  Information  respecting  the  Legal,  Voluntarj-,  and  other  Means 
for  the  Prevention  and  Relief  of  Distress  and  the  Iniproveniont  of  the 
Condition  of  the  Poor.  With  an  elaborate  Index,  and  an  Introduction, 
"How  to  Help  Cases  of  DistrcHs".  By  C.  S.  LOCH,  Socratiiry  to  the 
Council  of  tlie  Charity  Organisation  Society,  London,      8vo,  5s.  net. 


GASKELL.    THE  ORIGIN  OF  VERTliBRATES.     By  Walter 

H.  (.lASKKLL,  M.A.,  M.I).  (Camh),  LL.D.  (Edinburgh  and  McOill  Univ., 
Montreal),  BMt.S.,  Fellow  of  Trinity  Hall  and  University  Lecturer  in 
Physiology,  Cambridge.     Witli  168  IllustrationH.     Hvo,  21s.  net. 


HOBART.     THE  MEDICAL  LANGUAGE  OF  ST.  LUKE.     By 

the  Rev.   WILLIAM  KIRK  HOBART,  LL.D.     8vo,  16a. 
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HOPF.  THE  HUMAN  SPECIES :  CONSIDERED  FROM  THE 
STANDPOINTS  OF  COMPARATIVE  ANATOMY,  PHYSI- 
OLOGY. PATHOLOGY    AND   BACTERIOLOGY.      By  Dr. 

LUDWIG  HOFF.     Authomed  English  Tranalation.    With  7  Plates  and 
217  Illustrations  in  the  Text.     8vo,  lOs.  Od.  net. 

INQUIRY  (AN)  INTO  THE  PHENOMENA  ATTENDING 
DEATH  BY  DROWNING  AND  THE  MEANS  OF  PRO- 
MOTING RESUSCITATION  IN  THE  APPARENTLY 
DROWNED.  Report  of  a  Committee  appointed  by  the  Royal  Medical 
and  Chirurgical  Society.     With  2  Diograma  and  26  Plates.    8vo,  6s.  net. 

KING'S  COLLEGE  HOSPITAL  BOOK  OF  COOKING 
RECIPES  :  being  a  Collection  of  Recipes  contributed  by  Friends  of 
the  Hospital  and  Published  in  aid  of  the  Fund  for  the  Removal  of  King's 
College  Hospital  to  South  London.    Crown  8to,  Is.  net. 

MOON.    THE  RELATION  OF  MEDICINE  TO  PHILOSOPHY. 

By  R.  O.  MOON,  M.A..  M.D.  (Oxon.),  F.R.C.P.,  Physician  to  the  National 
Hospital  for  Diseases  of  the  Heart,  etc.     Crown  8vo. 

PAGET.     MEMOIRS  AND  LETTERS  OF  SIR  JAMES  PAGET, 

Bart.,    F.R.S.,  Sergeant-Surgeon    to  Her  late  Majesty  Queen  Victoria. 
Edited  by  STEPHE^^  PAGET,  F.R.C.S.     With  Portrait.     Svo,  6«.  net. 

PETTIGREW.  DESIGN  IN  NATURE  :  illustrated  by  Spiral  and 
other  Arrangements  in  the  Inorganic  and  Organic  Kingdoms  as  exemplified 
In  Matter,  Force,  Life,  Growth,  Hhythms,  etc.,  especially  in  Crystals, 
Plants,  and  Animals.  With  Examples  selected  from  the  Reproductive, 
Alimentary,  Respiratory,  Circulatory,  Nervous,  Muscular,  Osseous,  Ixwo 
motory,  and  other  Systems  of  Animals.  By  3.  BELL  PETTIGREW, 
M.D.,  LL.D.,  F.R.S.,  F.K.C.P. ;  Laureate  of  the  Institute  of  France  ;  late 
Chandos  Professor  of  Anatomy  and  Medicine  in  the  University,  St. 
Andrews;  Fellow  of  the  Royal  Botanical,  Medioo-Chirurgical,  Royal 
Medical,  Literary  and  Philosophical,  Harveian  and  other  Societies. 
Dlustrated  by  nearly  2,000  Figures,  largely  original  and  from  nature. 
In  3  vols.     4to.     63s.  net. 


POOLE.  COOKERY  FOR  THE  DIABETIC.  By  W.  H.  and 
Mrs.  POOLE.     With  Preface  by  Dr.  PAVY.     Pcap.  Svo,  2s.  6rf. 

RAFFETY.  AN  INTRODUCTION  TO  THE  SCIENCE  OF 
RADIO-ACTIVITY.  By  CHARLES  W.  RAFFETY.  With  27 
Xllustrations.    Crown  Svo.    is.  6d.  net. 
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THE  PROCEEDINGS  OF  THE  ROYAL  SOCIETY 
OF  MEDICINE. 

Th»  Btiijai  Fiociety  </  Mtdioiiw  n^ns  foi  itird  m  June,  1907)  ^J/  the  amnltjamatwn 
of  the  faiUAi/mg  London  Medical  Sicutitt: — 


The    Koj'iil    Mctlicftl    oik,!    Chirurgioal 

Society. 
Tlio  Pathological  Hociety, 
Tbe  E (lid am io logical  Society. 
Tha    Ot]  on  to  Logical     Srwiely    ol     Grfrat 

Britain, 
Tkie  01>8t«tricfl.1  Society. 
Tiif  Clmir-n,!  Snoicty. 
The  Dermfttoiogiaal  Society. 
The  Britisli  OynircologicRl  aooietj. 


Tiip  Niurolngical  Society. 

'V\if.   Britiflh  La ryitgtj logical,  Il1i[riologj. 

cai,  Hiid  Utllll1;{u^aI  Aflscx-.jatiuii. 
Tlie  Larjiigylcgical  Society. 
Tii«   Pi-rinatoIi>gir-&l   Snciety   of  Great 

Britain  rikI   Ireland, 
'L'ha  OC')logiral  ^10cil'ty  o(  the  United 

Kingilom, 
Tlic!  Britifih  Elcsotro-therapeutlnSonlety. 
Tlio  Tluirajientical  Soficty. 


Tfu  '  Priicreilia^s  "  of  tin-  Roi/ai  Sr>cicty  iif  Medicmv  'iT«  pirbiithfsd  nvmflily 
from  A'ot»f'(6tfr  lo  July  mdusirc.  The  ntiuti^ri  oiftain  Vie  pajiers  of,  and  ttw 
ilutt-uasum-f  mill  tit  e>iih  n/  iJui  Ssclions  diinng  Cu*  [nevii-un  m-mlh,  ainl  ar«  so 
arranged  that  taeh  S'xii"n  am,  if  de'4red.  In;  dfiaciwd  artd  b'ttmti  s^j-araUiy  at  Hie 
ftidi'f  Ih-  t/'tir. 

The  Annuai  H^scr^ivm  is  £3  3b>  net.  vihXch  vtay  b«  jtaid  through  any 
f/otiliMUer. 

TJie  i)iia!  of  fickch  tHonthlf/ number  is  7s  t  em  t  net* 


VETERINARY  MEDICINE,  ETC. 

FITZWYGRAM.  riORSES  AND  STABLER.  By  Lieutenant- 
ci.'norul  Sir  F.  FITZWYGUAM,  Bart.  With  6G  pagM  of  Illufltrationa. 
8vo,  H.t.  oot. 

HAYES.  TRAINING  AND  HORSE  MANAGEMENT  IN  INDIA. 

With  UiudustaDBO  VuL&hiilary.     By  M.   HORACE   UAYES.  F  R.C.V.S. 
(late  Captain,  "The  Buft-i").     With  Portrail.     Cmwii  Hvo,  Hs.  net. 

S1EEL.-W0RKS   b}f  JOHN  HENliY   STEKL,   F.ItC.l'.S.,   F.Z.S., 

A.  V.D.,  iatf  /■Vri/i'.t.wir  uf  I'rlrnwijy  Scif^iu^  aiui  frittcipaf  uf  Uimiday  tVirrinaty 

A  TREATISE  ON  THK  DISEASES  OF  THE  OX;  being  a 
M&Dual  111  Biiviiifi  Palliiiltiyy.  hjBi>u*.'iaLly  atiaptm]  fur  the  utic  u£  Veleriuiiry 
PractitioDers  and  Students.     With  &  PlatLs  ttiid  117  Woodcuis.     Bvo,  I6s, 

A  TREATISE  ON  THE  DISEASES  OF  THE  SHEEP;  being 

a  MiLoual  of  Uviuo  Piiitbology  I<»r  tlio  uhu  of  Volohuary  Practitioners  aud 
Student.     With  CoLourod  Plato  ftud  99  Wou4li;Uts.     Hvo,  i^. 


YOUATT.-n'OWA'.S  6y  WUJAAM  YOVATT. 

THE   HORSE.      HoviBcd  and  Enlargea  by  W. 
With  52  Wood   EngmvingH.     8vlp.  7*.  6d. 

THE   DOG.     IleviBBd  and  Eii!ai«od.    With  33  Wood  EosravingB,    avo,6<. 


THE   HORSE.      UoviMd  and  Enlarged  by  W.  WATSON.  M.R.O.V.a 

With  52  Wood   EngruviiigH.     8vlp.  7*.  6d. 
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ASH  BY.  NOTES  ON  PHYSIOLOGY  FOR  THE  DSE  OF 
STUDENTS     PREPARING     FOR     EXAMINATION.       By 

HENRY  ASHBY,  M.D.  {Lond.),  P.R.C.P.,  late  Phyflioiftn  to  the  Geneml 
Hospital  for  3ick  Obiidren,  Manchester  ;  Lecturer  and  Examiner  in 
Diseaaes  of  Ohildren  in  the  Victoria  University.  With  118  Illustrations 
16mo,  Ss. 

BARNETT.  THE  MAKING  OF  THE  BODY:  a  Children'*  Book 
on  Anatomy  and  Physiology.  By  Mrs.  S.  A.  BAIINETT.  With  113 
Illustrations.    Crown  8vo,  Is.  9(1. 

BEDDARD.     ELEMENTARY    PRACTICAL    ZOOLOGY.      By 

PRANK  E.  BEDDARD,  M.A.  (Oxoc).  With  98  lUuatrations.  Crown 
8vo,  is.  6<2. 

BIDGOOD.      A    COURSE    OF    PRACTICAL    ELEMENTARY 

BIOLOGY.  By  JOHN  BIDGOOD,  B.So.,  F.L.S.  With  226  Illustra- 
tions.   Crown  8vo,  4<.  6d, 

SOSE.—JyoBKS  by  JAGADIS  UHUNDER  BOSE,  M.A.  (Cantab.),  D.Sc. 
(Lond.),  Professor,  Pretid^ncy  College,  Calcutta. 

RESPONSE  IN  THE  LIVING  AND   NON-LIVING.      With 
117  Illustrations.     8to,  lOd.  Gd. 

PLANT  RESPONSE  AS  A  MEANS  OF  PHYSIOLOGICAL 

INVESTIGATION.       with   278  Illustrations.      8vo,  21s. 

COMPARATIVE    ELECTRO-PHYSIOLOGY:    A   PHYSICO 
PHYSIOLOGICAL  STUDY.       With  406  lUuatrations  and  ClMsi- 
fied  List  of  321  new  Experiments.     8vo,  15s,  net. 

BRODIE.  THE  ESSENTIALS  OF  EXPERIMENTAL  PHY- 
SIOLOGY.  For  the  use  of  Students.  By  T.  G.  BRODIE,  M.D., 
Lecturer  on  Physiology,  St.  Thomas's  Hospital  Medical  School.  With 
2  Plates  and  177  Illustrations  in  the  Text.     Crown  8to,  6«.  6d. 

CHAPMAN.  THE  FORAMINIFERA  :  an  introduction  to  the  study 
of  the  Protozoa.  By  FREDERICK  CHAPMAN,  A.L.S.,  F.R.M.S.  With 
14  Plates  and  42  Illustrations  in  the  Text.    8vo,  9s.  net. 
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PHYSIOLOGY,  BIOLOGY,  ZOOLOGY,  RTC— continued, 
FURNEAUX.     HUMAN    PHYSIOLOGY.      By  w.  furneaux, 

F.H.G.I5.     With  '125  IlIuBiralionB.     Crowu  8vo.  2«.  Gd. 

HALLIBURTON.  THE  E8SENTL\LS  OF  CHBMICAL  PHY- 
SIOLOGY. For  iiiB  Use  of  SLudi-nlt.  By  W.  l>.  HALLIBURTON, 
M.D..  F.R.S.,  F.U.C.P.,  ProtcsiuT  of  Ptiysjology  in  King's  ColUge.  London. 
With  aa  llluatmtiona.     Hfo,  4s.  Qd.  net. 

HUDSON  AND  GOSSE.  TilK  BOTJFEItA  OK  "WHEEL 
ANIMALCUI.KS".  By  C.  T.  HUDSON.  L1.,D,.  luid  P.  H.  GOSSE. 
P.K.S.  With  SO  Culourotl  and  4  Uut;oloiiro(l  PlatcB.  In  II  Po.rLH,  4to,  price 
lOs.  6d.  ea.(2\t:  tinpplamaal .  l'2s.  Gd.  Coiiiplete  iii  Two  Volumes,  with 
Supplenietit,  iio,  Jj4  is. 

*,*  Tho  Pl&les  in  tlio  Supplomout  cantain  ftgiiraB  of  &lmo«t  lUI  tlio  Furaign 
Specieo,  a«  wull  ax  ol  tte  bntiAli  S]X'CiH,  that  have  been  di»covBr«d  eiaoe  the 
origiual  publicatinn  of  \'oW  T.  tvrd  II. 

LLOYD.  THE  TEACHING  OF  BIOLOGY  IN  THE  SECON- 
DARY SCHOOL.  By  FRANCIS  K,  i.L<A"D,  A.M..  etiid  MAUJIIC'E 
A.  BICIELOW.  Ph.D.,  ProfefiBors  in  Teacliers"  College.  Columbin  Uuivor- 
Bity.     Crown  3vo,  6s.  net. 

MOORE.      ELEMENTARY    PHYSIOLOGY    AND  ANATOMY. 

By    BiCNJAMlN    MtJUKK,    D.Sc,    Proiffwsor    ol    Hio-Chrmis'.iy  in    Ihe 
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